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PART III. 


The Practical Method of Meaſuring Hayricks, Marl Pits, and Timber z 3 alſo al} 
"Kinds of Artificer's Work---the Manner of taking Dimenſions with the cuſ- 


4 
ah 


tomary Additions and Deductions; likewiſe the Method of Levelling or 


Conveying of Water from one Place to another. 
The whole e in a clear and perſpicuous Manner. 


Br WILLIAM DAVIS, | . 


AUTHOR OF THE USE OF THE GLOBES, LATELY _ PUBLISHED, AND MEMBER 


OF THE PHILOSOPHICAL SOCIETY, LONDON. 


f 


PRINTED FOR THE AUTHOR, AND SOLD BY h—— BOND Err; ELMSLEY, 
STRAND ; EGERTON'S MILITARY LIBRARY, CHARING CROSS; E. D. SYMONDS, 
AND W. ;BAYNES, PATERNOSTER ROW ; WRIGHT, PICCADILLY 3 LACKINGTON 


AND co. PINSBURY -QUARE 3 LUNN, OXFORD STREET, AND AT HIS WARE- _ 


KOUSE, CAMBRIDGE ; PEARSON, HIGH STREET, BIRMINGHAM 3 M. FOOL AND 
$0N, CHESTER ; AND WOOD, SHREWSBURY. 


--. "F798. 
Catered at Stationer 8 hall. 


I 


o — % 
. 7 „ 
* 4 * © 4 4 1 „ & * 
* 1 * * F 
x 5 £ 7 * i 1 — - P 4 
* « 
* \ * 
. 
q : E of + £ 
* - > we 4 
3 0 14 » 
7 # £ 
* 
0 4 4 3 * — Tl 


* bo.” * 
14 * i 4 1 
4 p 3 1 dA 4 
3 


F 


vr 


Ir. we conſult ths pare 5 Py Ante e 


7 


© 4&4 + A 


they will inform us that this art, for it s antiquity, 
is nearly as old as the world. We find the Egyp- 
tians, by reaſon of the overflowing of the Nile, 


which either waſhed away their land marks, or 
covered them with mud, were conſtrained by 


neceſſity to invent ſome means or other) whereby 
each one every year might repoſſeſs his pro- 
perty; hence it was looked upon, by moſt au- 
thors, that the e were the firſt © inventors 
of Land Surveying. © mufs IneoMLognat: 20 
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It bebe ſo hPa ani delightful. a -ſlndy; 
the exerciſe ſo wholeſome, together with the 
great uſefulneſs that attended it, it prevailed 
on ſo. many to apply themſelves to this art, 
that, at length, in Egypt every youth could mea- 


On land. The uſefulneſs of this art influenced 
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Thales to convey it into Greece, where it was 
called Geometry; but that being too comprehen- 
ſive a term for the menſuration of ſuperficies only, 


it was afterwards called The Art of Meaſuring 
Land. 8 


— ne 


The ancient and learned Romans held this 
art in ſo high eſteem, that they adjudged any 
man incapable of commanding a legion, that 
had not” at leaſt fo much geometry as would 
enable or qualify him to meaſure a field ; nor did 
they reſpe&t either prieſt or phyſician that ws | 
not ſome infight of wal ane 


ir 


pe have laid this wcatile down i in the TRI 
manner poſſible, to render it perfectly eaſy to 
the meaneſt capacity for I have inſerted the 
moſt irregalar occurrences. that can poſlibly be 
met with in practical ſurveying, If any latent 
or infignificant erratum be met with, I hope 


the candid reader will yew over it as a caſual 


__ * 


1 have likewiſe given, i in Part the Third, the 
method. of levelling or conveying water from 
one place to another; with the practice of mea 


ſuring hayricks, marl pits, and timber; „ ar 
tificers' work. 


PRE FACE. . 1 
But, to conclude, the neceſſity there is for a 
complete eaſy treatiſe of land ſurveying, will 
I hope, be deemed a motive ſufficient for my 
uſhering this treatiſe into the world ; and ſhould 
it happily meet with the approbation of my kind 
readers, and the public in generals, 1 it will amply 
fulfil the fincere deſire & 


THE AUTHOR. 


London, July roth, 1798, 
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LAND SURVEYING, &c. 


PART I. 


Containing fo much Geometry as Surveying 
| requires. 


- 


' GEOMETRICAL DEFINITIONS. 


EOMET RY ori iginally ſignifies the art of 
meaſuring the earth, or any diſtance” or 
dimenſions on or within it. But it is now uſed 
for the ſcience of quantity, extenfion, or magni- 
tude, abſtractly ce, without n re N 
to matter. * 
Geometry very pech had it's firſt rife” in 
Egypt, where the Nile annually overflowing the 
country, and covering it with mud, obliged men 
to diſtinguiſh their lands one from another, by 
the conſideration of their fi gure; and to be able 
alſo to meaſure the quantity of it, and to know 
how to plot it, and to lay it out again in it's juſt 
dimenſions, figure, and proportion: after which, 
_ it: likely, a farther contemplation of thoſe 
dlraughts and figures helped them to diſcover 
8 
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many excellent and wonderful properties belong- 


ing to them ; which ſpeculation continually was 


Improving, and is at this very day, 


DEFIix1TION 1. A point is that which hath 
no parts, as A, fig. 1, See plate 1, | 

2, A line is generated, or produced, by the 
motion af a point, and is the bound of a ſuper- 
ficies, and may be repreſented by the motion 
of a pen by the edge of a ruler, as from A to B, 
fig. 1. It is either right when it is the ſhorteſt diſ- 
tance between the two points A and B; or curved, 
when it is not the ſhorteſt diſtance teen, op 
points, as the line CD. 

g, The extremes, limits, terms, or ends 10 Pl 
line are points. 
4. A ſuperficies is generated by the motion of 
a line, and has two dimenſions, viz, length and 
breadth, A ſuperficies may be contained within 
one curve line, but of right lines it cannot be 
contained in leſs than three. 

5. An angle is formed by the inclination of 


two lines, AB and AC, one towards another, 


_— in a _ A, and "ms the pagln A, 
56. And that point, Ak called the angular 
pals 5 112 


as fig. 7. | 
12. A ſquare is a four-ſided 8 e 


5 
To When a right line AB, ſtandeth upon a 
right DC, making the angles CAB and DAB 


on each fide equal, the line AB ſo ſtanding, f is per- 
pendicular to the line CD, upon which it fond: 


eth, fig. 3. 


8. A right. angle contains oe, as ; DAB in 
Wk bob i 
9. An acute angle leſs than 900, as ; CAR, 
big. 3. 
0. And an obtuſe nale mare, as bar. 
big. 3. 


11. A plain N is a figure or W 


bounded by three right lines; and of which there 
| are the following ſorts: s 


Fir, An equilateral triangle is 5 whoſe 
bounds or ſides are all equal, as ABC, fig, 4. 

Second, An iſoceles triangle is, when auh: two 
ſides are equal, as ABC, „ 

Third, A ſcalene triangle is, when all the three 
fides are unequal, as ABC, fig. 6. ol 

Fourth, A right angled triangle is that which | 
has one right angle, whereof the fide. AC, oppo- 
ſite to the right angle} is Kaled the hypothenuſe, | 


are all equal; and it's angles right. ones, or each 
equal to 90 degrees, as, ABCD, fig. 8. 


a © © ͤ;ðĩ 


6 
* A rectingle is vulgarly called an oblong, 
or long ſquare, whoſe oppoſite ſides are equal 
and parallel, but longer than it is broad, contain- 
ing four right angles, as ABC, fig. 9g. 1 
14. A rhombus is a four: ſided figure, having 
all it's ſides equal, and the oppoſite angles equal, 
but not right ones, two being acute, and | two ob- 
tuſe, as ABCD, fig. 10. F 
15. A rhomboides is a rectangle out of form, 
| whoſe oppoſite ſides. are equal and parallel, but 
longer than it is s broad, e no 85 angle, 
| as fig. 11. 
2 700... raped l. is a four-fided Hes having 
all it's ſides, as well or Ny ran hunch as ABCD, 
8 =O 0 
17. diagonal line 1s a right line en 
from; or between, the oppoſite angles in all qua- 
drangle figures, as the line BD, fig. . 
"18. Multangular, multilateral, 180 polygoni- 
cal figures, are ſuch as are comprehended' under 
many lines, as ABCDEFGHIK, fig. 12 
19: A circle is a plain comprehended under 
one line, called a periphery, or circumference, 
into which all right lines, drawn from a point 
within the circle, are equal, as CBEDF, fig. 14. 
and that point is called e centre of bs Haig 


as at =, 


5 


The diameter of a circle is a right line paſſing 
through the centre, and Can on both ſides 
by the periphery, as CD. £2 FS 

A ſemicircle is that part of a circle mat is 


comprehended under the diameter, as CFD. 


A quadrant is the fourth part of a circle, or 90 
degrees, as CBA. 


An arch of a citcle is any part of the periphery 


as EDA, in the ſame figure, 15 
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GEOMETRICAL PROBLEMS. 


| _ FROBLEM L 
To biſect. a given time into equal parts. 


SUPPOSE the given line be AB;fig.15.See plate 
1; it is required to biſect the ſame. Open the 
compaſſes, or dividers, to any thing more than half 
the given line, and then with one leg or foot on 
the point B, deſcribe the arch De, above the line 
AB, and alſo below it; then ſhift your dividers, 
and, with one leg in the point A, deſcribe two 
arches with the ſame extent as before, that ſhall 
croſs or interſett the two former arches, in the 
points F and C, from which draw a line, and it will 

biſect the line AB in the middle thereof. 


PROBLEM II. 
Jo erect a Perpendicular at the End of a given 


Let DC, fig. 16, be the line, and at the point 
C, it is required to erect the perpendicular CB. 


int 


Open the compaſſes to any ordinary extent, 
and ſetting one foot in the point C, let the other 
fall at pleaſure (it is not material where) above 


the ſaid line, DC, as at the point O; then, with- 


out altering the extent of the compaſſes, one foot 
being in the point O, deſcribe the arch LL, and 
alſo another arch that will croſs the line DC in I; 


point the interſection, then lay a ruler, to point I 


and O, and draw the pricked line IG, Laſtly, 
From the point C, and through the interſection 
G, draw the line CGB, which will be E 


ES: elar to the line DC. 


PROBLEM III. 


| To erect a Perpendicular at a Point in a given 


Line 6 


The line given is AB, bg. 17, and at the point 


| F, and it is required to ere& a line, which ſhall be 


perpendicular to AB, 5 

Open the compaſſes to any convenient Math, 
ſetting one foot in the given point F, with the 
other make a mark in the line AB, as at EE, 


then take up your compaſſes, and open them 


ſomething wider than before, fixing one foot in 


either of theſe points E, deſcribe an arch above 
the line; then remove your compaſſes to the other 


B 4 
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point, with the ſame extent, and deſcribe an 
arch that ſhall interſect the former arch, through 


the point of interſection, and the given point F; 


draw a line, and it will be perpendicular to the 


* line AB. 


PROBLEM IV. 


7 tet fall a Perpendicular From a Point that 1 


not in a given Line. 


The given "KM is AB, fig. 18, and the point 
is at C, from which it is required to let fall the 
line C, that ſhall be perpendicular to AB. 

In the given point C, ſet one foot of the com- 
paſſes, and with the other deſcribe an arch, that 


ſhall croſs the line AB in the point c and e, and, 


by the firſt problem, biſect the diſtance between c 
and e, through which point of biſection, and the 
| Point c, draw a line, and it will be perpendicular 
to the given AB. 


11 


© PROBLEM v. 


To draw a Line parallel lo a given Line through 
à Point given. | 
The given line is AB, fig. 19, and it ire 
to draw the line CD through the a E, that 
ſhall be parallel to the line aas. 5 
From any part of the line AB, (ſuppoſe at F, ; 
take the diſtance in the compaſſes between F 
and B, then ſetting one foot in the point E, with 
the diſtance FB, deſcribe the arch GG, then 
take in your compaſles the diſtance between 
F and E, and ſetting one foot in the point B, 
croſs the arch GG, in the point I, through which, 
and the point E, draw the line CD, and it will 
be Panel to AB. | 


PROBLEM VI 
To make a Triangle of three given Lines, pro- 


vided any two taken together be greater Cones | 
the third. Eaclid 22, book 1. 2 


Suppoſe the given. lines were 7, 8, __ 9, 
fig. 20. „ 
To conſtruct this or any triangular figure, (chen 5 
three ſides are given, ) you muſt firſt draw a line 


| | 12 
with ſcale and compaſſes parallel to your breaſt, and 
lay thereon one of your given lines, as from A to B. 
Secondly, Take in your compaſſes, another 
given ſide, and fixing one foot in A, deſcribe an 
arch above the line; then remove your compaſſes 
to the point B, with the extent of the third given 
line, deſcribe an arch that ſhall interſect the for- 
mer in the point C: and, 
Thirdly, Draw lines from A to C, ood Goa 
B to C, fo ſhall you have the triangle conſtructed. 


PROBLEM VIL. 
To make a Geometrical Square. 


Suppoſe AB, fig. 21, be a line given, and it is 
required to conſtruct a ſquare, whoſe lide or be 
equal to the line AB. 

Fir, Draw a line equal to the given line, as 
from A to B; at the point B, by problem 2, erect 
the perpendicular BC, making BC equal to AB; 
then with one foot of your compaſſes in A, with 
the diſtance AB, deſcribe the arch D. 

Secondly, With the ſame extent in your com- 
paſſes as before, and one foot in C, deſcribe an 
arch chat mall interſec the N arch i in the 

Point D. 


15 
And, laſtly, draw lines from the point D, to A 
and Q, and We e is completed. 


PROBLEM VIII. 
To make a Rectangle, or long Square. 5 
This problem is not much unlike the former: 
admit, then, that two lines be given, viz. 4 and 8, 
and it be required to make a rectangle of them. 
5 Fir, Lay down the longeſt line, fo wil, 6, and at 
the end thereof, viz. B, erect the perpendicular 
line BC, by problem 2, equal to 3 (your ſhorteſt 
line); then placing one foot of your compaſſes in 
C, with the diſtance AB, or 6, deſcribe an arch; 
then remove your compaſſes, placing one foot in 
A, with the diſtance BC, or 3, deſcribe another 
arch that ſhall interſe& the former in point D. 
And, lafily, draw lines from D to A and C, 
which forms the rectangle ABCD, fig. 22. 


PROBLEM IX. 
Upon any given right Line to confructa Rhombus. 


Let AB be given, fig. 23, with the extent of 
A in your compaſſes, and one foot in B, de- 

ſcribe the arch DC, with the ſame extent, and 
one foot of the compaſſes in A make the inter- 
ſection at D; ſtill with the fame extent, and one 
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f6ot of the compaſſes in D, make the interſection 1 

at C; draw the right lines AD, DC, and CB, 1 
and it is done. 


PROBLEM x. 


Having any two right Lines given to 80 . p 
$8}  Rhomboides. 


Let the given lines be AB and CD, fig. 24; 

take in your compaſſes the ſhorteſt line CD, 

and ſet it on the longeſt line AB, from A to E, 

with the ſame extent, and one foot of the com- f 
paſſes in A and E ſeverally make the interſection | 
D; with the ſame extent, and one foot of your 
compaſſes in B, deſcribe an arch C; with the 

extent of AB in your compaſſes, and one foot 

in D, interſe& the former arch in C; draw the 

lines AD, DC, and CB, and it 1s done. | 


PROBLEM XL. 


To conſtruct a Quadrilateral Figure, containing 
one obtuſe, one acute, and two right angles, 
' three lines only being given, viz. the baſe and 
the two en which contain the . 
angles. 
Let the lines given be 3, 4, * 5, * 25, and 
it be required with them to conſtruct a 


3 1 


4 — 


| teral, or four-fided figure. Let the line AB be 


laid down equal to the given line 5, and at the 


points A and B, erett the perpendicular AD and 


BC, by the ſecond problem, making AD equal 
to the line 3, and BC equal to 4; ow laſtly; 
draw. a line from D to C, and it is done. * 


PROBLEM XII. 


To conftruct: a Min two. a; iferent ways. 


_ Firſt, With ür given lines, viz. 6, 75 8, 9, the 


ſides of the trapezium. 


Secondly, 1 8 three given lines,” viz. the dis- 
gonal and the to perpendiculars. | 
Leet it be required to make e of the | 


four following 7: 1 V EI nd 
9 —ĩ——— PFirſt, lay down any one > of 

2! a 7 the lines from A to B; ſup- 
7 ů— poſe the line 9; then at the 


6 point B, make an accùte an- 
gle at pleaſure, by drawing the line BL, equal to 
the line 8; then placing one foot of your com- 
paſſes in the point Ly with the diſtance of the 


line 2, deſcribe the arch nn; take up your com- 
paſſes, and place one foot in the point A, with the 


r 


- » k * 
16 #7 
1 . \ 


diſtance of the line 6, .deſcribe another arch that 


ſhall interfe& the former in the point O; draw 


the lines AO, and IO, and it completes the tra- 


pezium ABLO. A trapezium made after or by 
this method, may be variouſly or differently re- 
preſented, * the * are not given. 


EO ND. METBOD. 


Sony: 27, the dimenlion areas follow: 


At o — O no breadth 
5 — 5 right] hand 

=o ho 8 — 4 left hand 
. 12 — 0 no breadth. 


Firſt, At the beginning that i is no length, it is 


no breadth- 
; Secondly, At 5, it is 5 on the 8 
Thirdly, At 8, (chat! 1s upon the diagonal) 1 i is 
4 to left hand. 1 55 
And, laflly, at 12 b is 0 esd 


From theſe dimenſions a trapezium n 


conſtructed with expedition and correctneſs, 
without regarding any of the angles, which 
muſt be conſidered in the firſt method, otherwiſe 


4 


4 


FT 


Firſt, At pleaſure draw a line with your com- 
paſſes, and lay thereon your diagonal IG==19, 
then at 5 chains, or n (your diagonal being per- 


pendicular to your breaſt, or how you will); upon 


the right hand fide lay down the perpendicular 


nE—5 ; and at 8 chains, or m, lay down the per- 
pendicular 4—=mP to the left hand, Join the 
points IE, EG, GP, and PI, together, and it is 
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PLAIN -Trigonometry- teaches the relations 
cad calculations of the ſides and angles of . plain 


_ triangles. 
The angles of 8 are caſored by the 
number of degrees contained in the arc cut off by 


the legs of the angle, and whoſe centre is the 


angular point, A right angle is, therefore, an 
angle of 90 degrees; and the ſum of the 
three angles of every triangle, or two right an- 


gles, is equal to 180% wherefore in a right angled *' 


triangle, the one acute angle being ſubtracted 


from 909, the remainder will be the other; and 


the ſum of any two angles of a triangle being 
taken from 1809 will leave the third angle. 
Degrees are marked at the top of the figure, 
a ſmall o, minutes with /, ſeconds with“, and fo 
on, thus, 670 29“ 42”, that is, 67 deg gree, 29 min- 
utes, and 42 ſeconds. 


In a right angled triangle, the fide oppolite the | | 
right angle is called the hypothenuſe ; and the 
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other the legs, or ſides, or ſometimes the baſe and 


perpendicular. 


The complement of an arc is what it wants > of 
a quadrant, ſo BC = 409, is the complement of 


AB = 509. See figure 1, plate 2. 
Ihe ſupplement of an arc is what it wants of 


a ſemicircle, ſo BCD = 130% is the complement . 
of AB — 500. : 


The fine of an arc is the line A Fes 


one end of the arc, perpendicular upon the diame- 


ter, drawn through the other end of the arc, ſo 
BE is the fine of AB or of BCD. 


Ihe verſed fine of an arc is the part of the dia- | 

meter between the fine and the beginning of the 
arc, ſo AE is the verſed fine of AB, and DE the 
| verſed fine of BCD. 


The tan gent of an arc is the * 43 per- 


pendicularly from one end of the diameter, paſ- 


ſing through one end of the arc, and terminated 
by the line drawn from the center through the 
other end of the arc, ſo AG is the tangent of AB, 
or of BCD. 


The ſecant of an are | is the line drawn 5 the 
center through the end of the are, and terminated 6 
by the tangent; ſo FG is the ſecant of AB, or of 


BCD. 


? 1 5 
4 140 


4 


| 20 
The co-fine, co-tangent, or co-ſecant of an 


arc, is the ſine, tangent, or ſecant of the comple- 
ment of that arc; ſo BH is the co-fine, CI the co- 


' tangent, and Fl the co-ſecant of a. 
From the definitions it is evident that the ſine, 


tangent, and ſecant are common to two. arcs, 


which are the two ſupplements of each other; ſo 
the ſine, tangent, or ſecant of 500, is a the ſine, 
* or ſecant of 1300. 

The ſine, tangent, or ſecant of an . is the 
fine, tangent, or ſecant of an arc, or the degrees 
by which the angle is meaſured. 


AXIOM I. 


In- all plane triangles, if the hypothenuſe be 


made radius, each leg will repreſent the ſine of 
its oppoſite angle (as BE, in the triangle of ABF, 


. fig. 1, plate 2). But if either of the legs be made 
radius, the other leg will repreſent the tangent 


of its oppoſite angle, and the hypothenuſe the ſe⸗ 
vant of the ſame angle. 
To find a ſide, any ſide may be made radius, 


ſaying, as the word upon the given ſide, is to the 


given ſide; ſo is the word upon the fide required, 
to the fide required. 
To find an angle, one of the given fi fow muſk 


be made radius, ſaying, as the ſide made radius, . 


2 wy 
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is to radius; ſo is the other given fide to the word 
upon it, whether ſine, tangent, or ſecant. 


To work proportions by logarithms, obſerve 


this general rule : | 
Add the logarithm of the ſecond and bird 
terms together, and from that ſum ſubtra the 
logarithm of the firſt term; the remainder is the 
logarithm of the fourth term, or number ſought. 
| When an angle is greater than 900, the ſine, tan · 
gent, and ſecant of the ſupplement is to be uſed. 


PROBLEM I. 
„5 .. Tr 
The angles and hypothenuſe given to find either 
_ of the legs. 


| The hypothenuſe AC 20 chains; the angle A 
30 degrees, and conſequently the other at C is 


60 degrees, being given to find the baſe AB, and 


perpendicular BC, is TY See fig. 2, plate 2. - 


CONSTRUCTION. | 


D the baſe line at n as AB; then 


take from the ſcale of chords 60 degrees, and 
placing one foot in A, deſcribe the arch mn, and 
— with the point of your dividers where it 


C2 


1 
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22 
croſſeth the line AB, as at d, and from thence to 
8 lay off 30 degrees, taken from the ſame ſcale. 
Lay a ruler from A to c, and draw an occult line, | 
upon which lay down 20 chains, taken from any 
ſcale of equal parts, viz. to C; let fall the perpen- 


_ dicular CB, which complete the angie ABC. 
Fig. 2, HOW 2. rd 


BY IT CALCULATION: 
To find the fide AB. 
UM. ⁊˙ = - > - 100000 


Is to the ſine of angle C 609 - > o99155 -- 
So is the hypothenuſe AC 200 1 30103 


11 23856 £7 
10.00000 


tt 


To the fide AB, 17 chains 32 links 1.23856 


Ls To find the fide BC. 
As radius - - = - - - '- - 10.00000 
Is to the fine of angle A309 - - 9.69897 


So is the hypothenuſe AC20® 1.30109 
8 ; 5 11.000000 
e 5 10. 00000 


: To the fide BC 10 chains 1.00000 
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BY GUN TER's SCALE. 


In all propoſitions wrought by Gunter s ſeale, 
whe! the firſt and. ſecond terms are of the ſame 
kind, then the extent from the firſt term to the 
ſecond will reach from the third to the fourth; 

or when the firſt and third terms are of the ſame 
kind, the extent from the firſt term to the third 


will reach from the ſecond to the fourth; that is, 


ſet one point of your compaſſes on the diviſion 


expreſſing the firſt term, and extend the other 


point to the diviſion expreſſing the ſecond (or 
third) term; then, without altering the opening 


of the compaſſes, ſet one point on the diviſion 


repreſenting the third term (or ſecond term) and 
the other point will fall on the diviſion n 
the fourth term, or anſwer. eo 


Extend from the radius, or 90% to 600, the an- 


gle at C, on the line of ſines; ; that extent will 


reach from the hypothenuſe AC 209, to the baſe 


AB 17 chains 32 links, on the line of numbers. 
2dly. Extend from radius to 300, the angle at 
A on the line of ſines; that extent will reach 


from the hypothenuſe AC 20“, to the perpendi- 


cular BC 10 chains, on the line of numbers. 


1 
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To the perpendicular BC 10 chains 1.00000 


„ 
PROBLEM II. 
CAsSEs II and III. 


Nie ang les and one leg given to find the hupothe- 


. nu/e and the other leg. 


The leg AB 17 chains 32 links, the angle A 
30, and the angle C 60*, being given to find 


the bypothenuſe and other leg. Fig. 3, plate 2. 
CONSTRUCTION, | 
Draw the line AB, and lay thereon 17 chains 


32 links, then at the point B erect the perpendi- 

| cular BC. At the point A, with the chord of 
609®, deſcribe the arch mn; then take the angle A 
30 from off the line of chords, and lay it from 
m to c; then lay a ruler from A to c, and draw 


the occult line, which will croſs the hs eng 
in * point C, and it is done. 
BY CALCULATION. 
To. And the perpendicular BC. 

As the fine angle C 609 . 9.93753 
Is to the baſe AB 17 chains 32 links 1.23856 

So is the fine angle A 30* - - - 9.69897 
| 10.93753 

9.93753 


8 


— — . — 4 


ac pp. = © 


j So oe 0 ae 3 
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. ind the hypothenuſe A. 
As the fine angle C 60? - - - 9.93753 


Is to the baſe AR 17 chains 32 links 1.23856 
So is radius - =» -_ -_ = = - 10.00000 


1123856 
9 93 


4 1 


1 


To the hy pothenuſe Ac 20 chains „ 30108 


p EUR. 5 


* GUNTER. 


Extend your compaſſes from 60 degrees the 
angle at C, to 30 degrees the angle at A, on the 
line of fines; that extent will reach from the 
baſe AB 17 chains 32 links, to the perpendicular 
BC 10 chains, on the line of numbers. 

2dly. Extend from 60 degrees to radius on the 


line of fines; that extent will reach from the baſe 


AB 17 chains 32 links, to the hypothenuſe AC 
20 chains, on the line of numbers. 
CASES iv and v. 


Re hypothemiſe and one leg given to Vos the a an · 
gles and the other leg. 


The hypothenuſe AC 20 chains, the perpendi-. 
cularBC 10chains, given to find the angle at A, and 
WS. 
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the angle at · C, with the baſe AB. See big 4, 


pinte Xx 
. CONSTRUCTION. 


Make AB = 17 chains 32 "I and at the 
point B ere& the perpendicular BC; then take 
in your dividers 20 chains the hypothenuſe, and 


ſetting one foot in the point A, deſcribe an arch 


that ſhallinterſett the perpendicular in the point 
C; laſtly, join A and C together, and it is done, 


BY CALCULATION. 

| To find the angle A. 
| As the hypothenuſe AC 20 Fin Py 1.30103 
Is to radius 10.00000 
ib So is the er BC 10 chains 1.00000 


W120 ef 11 00000 

| | 1.30103 

To de fine angle A 0 857 
To nd the angle C. 


As the a BC 10 chains 1.00000 
Is to radius =; =, - ; =,4, .-, = 10.00000 
S0 f is the hypothenuſe AC 20 chains . 1.50109 


11.30103 


Jo the ſecant angle C 6 10,0103 


— — af =y 
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To find the baſe AB. 0 
As radius Ns Go - '= 10.00000 


| Is to the hypothenuſe AC 20 chains 1.30103 


So is the fine angle C 600 - » 9.93753 


11 23856 
10,00000 


To the baſe AB 17 chains 32 links 1.23856 


By GUN TER. 


nd your compaſſes from the hypothenyſe 
AC. 20, to the perpendicular BC 10, on the line 
of numbers; that extent will reach from ra- 
dius to the ſine angle A 30 degrees, on the line 


of fines, then 90? — 30? — 60, the angle at C. 


2dly. Extend from radius to fine angle C 60 
degrees, on the line of ſines; that extent will 


reach from the hypothenuſe AC. 20, to the baſe | 


; AB 17 chains 32 links, on the line of © HUEY 


PROBLEM Iv. di or x1” 
"ou 'CASES vi and VII. 221 


The legs given to find the angles and hypothenuſe. 
Let the baſe AB 17 chains 32 links, the per- 


| pendicular BC 10 chains, be given to > find the 


o 


ances at A and C. with the N AC. 
See bg. 55 plate 2. 


| CONSTRUCTION. 


e Ins AB = 17 chains 52 inks, and 
at the point B erect a perpendicular, upon which 
lay down 10 chains from B to C; then join AC, 
and it is done. 


BY CALCULATION. 
To find the angle A. 


As the baſe AB 17 chains 32 links 1.28856 
Js to radius - - - =- - + - 10.00000 


80 is the perpendicular BC 10 1.00000 
EL 063] $1. GTO 2 2 1165000 


T0 tangent angle SE - - 9. 76144 


nn * 6 


9 
7 


To find the angle C. 


As the perpendicular BC10 - - 1,00000 
ls to radius - - - 10.00000 
So f is the baſe 2 17 Alas $21mks. 1.28856 


11.28856 


1.00000 


To the tangent angle C 60 1023856 


1 


2. 


0 


20 


* 
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y 
# 

A 

: 
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4 

i 
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To find the e hpyothenuſe AC. 


As radius? 10. 00000 
Is to the baſe AB 17 chains 32 links 1 23856 
So i is the ſecant angle A 30% —_— 06247 


woe 
r 


det ene — 


11.30103 
0.00000 


To the nn AC WY 130103 


* 
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By GUNT ER. 


Extend your compaſſes from the perpendicular 
BC 10, to the baſe AB 17 chains 32 links, on the 
line of numbers; that extent will reach from ra- 2 
dius (or 45) to 30®, the angle A on the line of 
tangents, 90 — 30 = 60%, the angle at C. | | 

2dly. The extent from 60?, the angle C to ra- | 4 
dius, on the line of fines ; that extent will reach | 
from the baſe AB 17 chains 32 links, to the hy- | 
| pothenuſe AC 20 chains, on the line of numbers. | 
Tze three axioms that pertain to. oblique plane | 
triangles, with the fix caſes thereof. 

AXIOM II. | 


In all plane triangles, the ſides are in ſuch pro- 
portion, one to another, as are the ſines of their 
oppoſite angles; that is, as the ſine of any one 


8. 


angle is to its oppoſite ſide, ſo is the ſine of any 
other angle to its oppoſite ſide. 
As any fide is to the fine of its oppoſite angle, 
ſo is any other fide to the fine of its oppoſite 
angle. 

Jo find a fide, begin with ; an angle; and to 
find an gle, begin with a ſide. | 


- PROBLEM A 0e 
. CAsk 3 
Treo angles and one e fide given to find either of te 
See oller fides. | 1 
The angle at D 97 30, and B 35 281 15 
{ide BC 22 chains, given to find the ſides CD and « 
BD. See fig. 6, plate 2. 3 3 Re 


- OL | CONSTRUCTION, 


| Make BC equal. to 22 chains, and at B make 
| an angle equal to 35 thus: Take in your com- 
paſſes the chord of 60 and, with one foot in the 
point B, deſcribe the arch ab; on that arch lay 
355 from o to d, through the points B and d, draw 


the line Bd. From 180 take the ſum of the two 


angles given, viz. 977 30'; add 35 = 132 30% the 
remainder is 47? 300, the quantity of the angle at 
C. At C make an angle of 47" 30, in like man- 


Fee 


As 


Is te 
80 ĩ 


Tot 


— 


wr Mode 


* 
ner; that is, with the chordof 60 deſcribe the 
arch ef, and lay thereon 47 30, from G to h. 
Lafily. Through h draw the line Ch, that ſhall 
interſect the line Bd in D, and it is done. 


The proportion by Axiom III, will be to find 
the ſide DC. | 


. ... —.— 9 — 4 
mY . Fn 
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BY CALCULATION, 


As the ſine of angle D 97 30' © 9.99% 
Is to the fide BC 22 chains - 1.34242 
So is the ſine of angle B 35? - - 9.75859 


| 11.10101 


To the ſide DC 12 chains 72 links 1.10474 


— . 


To find the fide BD by the Pa: Axiom. 


As che l. an. D 99 wy 9.99627 | Add . 9730 
Is to the ſide BC 22 ch. 1.34242 Th 

f ; Colts Dain 192 
So isthe ſine an. C4730 9.8676g | 8 Fro 3 — 5 | 
Ta 11.2100g 5 1 1 
9.99627 _ . 


To che ſide BD 16 c, 36 l. 1.21378 i | 
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BY GUNTER. 


Extend your . from, the fappletient of 
angle D 82* 300 to the angle B 35?, on the line 
of fines ; that extent will reach from the fide BC 

22 chains to 12 chains 72 links, on ide line of 
numbers. 
- 2dly. Extend from the ſupplement of the an- 
gle D82® 30 to angle C 47 30 on the line of 


ſines ; that extent will reach from the ſide BC 


22 chains, to the ſide BD 16 chains 36 links, * 
the line of numbers. 


PROBLEINI VI. 
CASES II and III. 


Two ſides and an angle oppofite to one of them 
given to find the other oppoſite angie and third 


fide. 


The ſide BC 22 chains, BD 16 chains 36 links, 
and the angle C 47 30, given to find the _ 
at D and the ſide CD. See fig. 7 er 2. 


! 4 


nn 


Make me ſide BC 22 chains, and at the point C 
make an angle equal, 47 30, then take in your 


dividers to the other given fide BD, equal16chains 


39 links; ſetting one foot in point B, deſcribe an 
4; : 


D 


arch that ſhall interſe& the line CD, in as paint 
D; 0 eg andi it is done. | 


- BY CALCULATION. 
| To find the angle D. 


As the fide DB 16 chains 36 links 1.21378 
Is to the fine angle C 47 30' 9.86763 
os is the fide BC 22 chains 1.34242 


11.210035 
1.376 


_— 
— i 4 Mr. con 


To the fine angle D 97e 30 5 9.99627 


2 the fide De. 
As dhe f an. C479 go 9.857634 180 

Is tothe fideBD1 6c. 361. 1.21378 [Supplement of fangle D _ 82 30 
80 is the ſ. an. B 35% 9.75859 The angle D 57 go 30 
be angle C 47 30 

Or 10.97237| Sum of angle D& C 145 

a2 - 9.865763} | 180 
DC „ 8 
Totheſide: 12C. 721. 1.10474|The angle B | . 


Here it may be proper to obſerve, that if the given 
angle be obtuſe, the angle ſought will be acute; 
but when the given angle is acute, and oppoſite to 
aleſſer givenſide, then the required angle is doubt- 
ful whether acute or obtuſe; it ought therefore to 


| | .” Jane 
be determined before the operation; for it is plain 


tte above proportion produces 82®. 30' for the 


required angle ; but, as it is obtuſe, its ſupplement 
to 180 — muſt be taken, viz. 97 30. 


BY GUN NTER. 


Extend your compaſſes from the ſide BD 


16 chains 36 links, to BC 22 chains, on the line 
of numbers; that extent will reach from angle C 


47 30), to the ſupplement of angle D 829 30, on 


the line of ſines. 


2dly. The extent from angle 0 47 30, to an- 


| gle B. 357 on the line of fines ; that extent will 


reach from the ſide BD 16 chains 36 links, to the 
ſide CD 12 chains 72 links, on the line of num- - 


bers. 


AXIOM III. 


In all plane triangles, as the ſum of the ſides is 
to the difference of the ſides, ſo is the tangent of 
half the ſum of the oppoſite angles, to the tangent 
of half the difference; ; balf that difference added 


to half the ſum, gives the greater angle ; and taken 


from half the ſum, gives the leſſer angle. FP 


Tu 


giv 


Side 


th 


35 


1 


F 


PROBLEM VII. 
CASES IV and V. 


Two Ades and their nw cn given to find | 
either of the other angles and third fide. 


The nae BD 16 chains 36 links, and DC 
12 chains 72 links, and the angle at D 977 30 
given to find the angle at B or C, and the ſide 

BC. See ad 8, h 2.5 a 


CONSTRUCTION. | 
Draw the line BD equal 16 chains 36 links, 
and at the point D make an angle of 979 30; 
then draw the line DC equal 12 han 72 links, 
and join BC, and it is done. 


BY CALCULATION. 


Sides BD 16 36 BD 16 36 180 27 88 
eil 72 CD19 729 97 30 angle D 


Sum 29 08 diff. 3 64 82 30. of the 2 
| ng. B&C 
41 15 hal ſum do. 


The proportion by Axiom II will be to aud 
the angles B and C. 


D 


1 


—— — — OR 
«+ moe —— ogy, — 


1 
he 


* 


36 


Is to their difference 3 c. 641. - - 


So is the tangent of the ſum of the an- 


gles C and B 41 1 - - < = 


To the tan. of the dif. of ang.B& C6*15' 9.04059 


Io the ſum of the angles C and B - 
Add 3 the difference of the angles C and B 6 15 


Giyes the angle C — 


Subtracted gives the angle 3 


To find the fide BC. 


As the ſum of the ſides BD & CB 29c. 81. 1.46350 
0.56110 


9.94299 


5 


10.50409 


1.46350 


9 4 


47 30 


1 9 
on 


As the fine angle B 35% - - - - 9.75859 


Is to the ſide CD 12 chains 72 links 


So is the fine angle D 97 30' - - 9.99627 


To the ſide BC 22 chains 


1.10474 


11.10101 
9.75859 


——_— 


1.34242 


* 
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5 BV GUNTER. 


Extend your compaſſes from 29 chains 36 links | 
to 3 chains 64 links, on the line of numbers; that 
extent will reach from 412 15' to 6? 15, on the 

line of ſines. | 

2dly. The extent from angle & 37* 30 to 
82% 30 (the ſupplement of angle D), on the line 
of ſines; that extent will reach from the ſide BD 
16 chains 36 links to BC. 22 chaits, on the line of 
numbers, 


| AXIOM IV. 


-, As the baſe is ts the fas of als ſides, 65 6 the 
difference of the fides to the difference of the 
ſegment of the baſe ; half that difference added 
to half the baſe gives the greater ſegment, and 
taken from half the baſe gives the leſſer ſegment. 


PROB LEM Vu. 


The three fides of a among given 10 find the angles. 


The ſide BC 22 chains, BD 16 chains 36 links, 
and CD 12 chains 72 links, given to find the an- 
gles BDC, BCD, and CBD. See fig. 9, plate 2. 

. | 'D 5 . 
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ther, and it is done. 


The ſide BD 16 36 
The ſide DC 12 72 


1s to the ſ. of the fides b 
BD & DC 2gc. 8]. 1.46350 
So is the dif. of the ſides 5 
BD & DC 3c. 64 l. 0.56110 


i : | 2.02460 
| | 1034242 


. ä 


. | Dif, of the ſeg. of the 


| | As the fide BC 22 ch. 1.34242 


greater ſide 4c. 811. 0.68218 


CONSTRUCTION. 

Draw the line BC equal to 22 chains; take 
alſo 16 chains 36 links in your dividers, and ſet- 
ting one foot thereof in the point B, and deſcribe 
an arch. Take 12 chains 72 links in your di- 
viders, and ſetting one foot in the point C, with 
Wo the other deſcribe an arch that ſhall interſe& the 
ö | | former in the point D; join BD and CD toge- 


BY CALCULATION. 


=] The ſum 29 08 of the two ſhorteſt ſides 


Difference 3 64 of the two ſhorteſt lides 


II 


the Z of the greater fide 


2 40 2 dif. of the ſegment 


13 40 the greater ſegment 


8 60 leſſer ſegment | 


ide 
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Is to radius - - - 10.00000 


To. ind the angle BDA. 


Asche ſide B 16c. 361. 1.21378 90 
55 angle BDA 


So is the greater ſeg | 35 leaves angle B 
1 90 
ment 13 c. 40 l. 1.12710 3 | 
IT.12710 47 30 leaves angle C 
1.21378 35  co-angle BDA 


47 30 co- angle ADC 


To ſ. ang. BDA 55 9.91332 82 30 ſum 


To find the angle ADC. 


= As the fide DC 12 c. 721. 1.10474 


Is to radius - - - - - 10.00000 


So is the leſſer ſeg. 8 c. 60 l. 0.93450 


199 
1.10474 


To the ſ. of the ang. ADC 4230 9.82976 


BY GUNTER. 


1800 
82 30 


angle BDC 97. 30 


Extend your compaſſes from 22 chains to 
29 chains 8 links; that extent will reach from 
3 chains 64 links to 4 chains 81 links, on the 


line of numbers. 


2dly. Extend from 16 chains 36 links to 
12 chains 72 links, on the line of numbers; that 


HS. 


40. 


extent will reach from radius to the angle BDA 
55, on the line of fines. 


34%. The extent 12 chains 72 links to 8 chains 


reach from radius to the angle ADC, on the line 
of ſines, 


60 links, on the line of numbers; that extent will 


Tot 


41 


10. 


MEASURE 


PROBLEM I. 
To find the perpendiaular height of the tower BC. 


| TAKE the angle of altitude at A = 53 de- 

grees ; then meaſure the diſtance from A to B, at 
the foot of the tower, 2 chains 46 links. Fig. 10, 

plate 2. | „ 


As the ſine angle C 35 - - - 9.77946 go® 


Is to the fide AB 2 chains 46 links 0.399093 53 angle A 


So is the fine angle A 530 e 


37 angle C 
| 10. 29328 — 
9.77945 
To the height of the tower BC 30. 261. o. 51382 


D4 


INACCESSIBLE HEIGHTS and DISTANCES. 


. 
E 22 
| 
| 
, 
[ 
f 
f 


42 


Otherwiſe, 


As radius - - . « - 1TO.00000 
Is to the fide AB 2 chains 46 links 0.39093 
So is tangent angle A e 10. 12289 
? — — 
| 10.51382 
10.00000 


To the height of the tower BC 3 c. 261. 0.51382 ſame as before | 


PROBLEM II. 
To ind the perpendicular height of the tower BC. 


On the top of a hill ABD, at one ſtation, from 


the point A take angle DAB 48* 30'; then mea- 
ſure the line AB to the bottom of the tower 


2 chains 70 links; return back to A, and take 


the angle DAC 67 degrees, the height BC is 
1 Fig. 1 11, plate 2. 


CONSTRUCTION. 


Make the angle DAB 48* 305 and lay 2 chains 


70 links from A to B; from B let fall the perpen- 
dicular BD, and that will be the height of the 
hill; produce the line BD upwards, again at A 
make the angle DAC 67“, draw a line from A, 


to cut the perpendicular in the point C, the line 


CB is the height of the tower. 


Ast 
Is te 


Is 
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BY CALCULATION. 

As the fine angle C 23* - - - = 9.59188 888 
Is to the fide AB 2 c. fol. - - 0.43168 67 ang. DA 
So is the fine angle ACB 1830 9.90143 — Eo 


9.93313 — 
9.59188 76 ang. DAC 


re | —— 48} 30 an. DAB 
| To the height of the tower BC 2 c. 19 I. 0.34125 5 
op. | 18 30 an. ACB 
| 170. find the height of the hill BD. 
As radins = - - - = * » = moe 
2 Is to the fide AB 2 chains 70 links 0.43168 
. So is the angle DAB 48 3&' - - - 9.87448 
i 3 
5 5 10.00000 
To the height of the hill BD2 c. 21. 0.30616 | 
* PROBLEM II. 
WH To. find the perpendicular height of the tower DC, 
e by two ſtations, it being inacceſſible by means 
\ | of a river, and cannot be approached nearer 
5 than B. 5 MT JR 
2 At B take an angle of altitude to C 559, mea- 


ſure any convenient diſtance backwards to A, 


— ane teas —————— EE IS * 


4.4 


1 


viz. 1 chain 70 links, then take another angle 
from A to C 37? ; the height of the tower DC 


is required. Fig. 12, plate 2. i As 
Is t 
CONSTRUCTION. Soi 
Draw the line AB 1 chain 70 links, at B make 
an angle of 55 degrees, and from A make your 
fecond angle 37 degrees; from C the point of To 
interſection of the line, which forms theſe angles, 
let fall a perpendicular CD, and that will be the 
height of the tower CD. a. 
eig of the tower CD 4 
| Is t 
BY CALCULATION. Soi 
To find the fide BC. 
As the fine angle ACB 10® - - - 9.48998. 1 
I to the fide AB 1 chain 70 links 0.25527 ch 
So is the fine angle CAB 37% - - 9.77946 
10.06 473 To 
9.48998 
Io the fide BC 3 chains 50 links 0.54475 Ky 


17 7 + 7 e = A, 
. 
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le 1 5 
Cc To find DC. | | 
As radius - - - - - - - - ' 10:00000 
Is to the fide BC 3 chains 50 links 0.55475 
so is the ſine angle CBD 55* - =- - 9.91336 
| 10.46811 
hy _  10.00000 
Ir | | 5 — — 
if To the height of the tower DC 2c, 931, 0.46811 
3, | | — — — 
E To find the breadth o the river BD. 
rr - = 5.4 = 10.00000 
Is to the fide BC 3 links 50 chains 0.55475 
So is the fine angle BCD 35%® - - 9.75859 
Lt 10.31334 
| 10.00000 
: | To the breadth of the river BD 2 c. 5 L 0.31334 
6 5 7 
= PROBLEM IV. 
3 To find the perpendicular altitude of the tower 
8 DC on the hill DE. 


From any part of the plane where the foot of 
the tower can be ſeen, ſuppoſe the firſt ſtation at 
A, take the angle DAB 21%, and the angle CAB 


„„ 


r " HE" Bean pep 
—— 2 


pe nei APES Pty pe EIS 5 


— — eo rf — — n k— — 
b b * >. 


— 46 
35, then meaſure to the ſecond ſtation B 2 chains 


15 links; and take the angle CBE 48 30, the 
height DC is required. Fig 13, plate 2. 


CONSTRUCTION. 


Draw the line AB 2 chains 15 "I at A ſet 


off the ſecond CAB 350, and at B the third angle 


CBE 48930; from the interſection of the lines 


in the point C let fall the perpendicular CE, from 


A ſet off the firſt angle DAB 21, and the line 


ormed by it will interſect the perpendicular in 


ae point D; DE ſhews the height of the hill, and | 


© he height of the tower. 


BY CALCULATION. 


To find BC. 


As the fine angle ACB 130 30/ 9.36818 48“ 30 ang. CBE | 


Is to the fide AB 2 c. 15 l. 0.33244 35 ang. CAB 
DO is the angle CAB 355 - 9.7585 9 — 


9.36818 
To the fide BC 5c. 28 1. | | 0.72285 | 


. 30 ang. ACB | 


As 
Is te 


80 1 


To 


As 
Is t 
So 1 


To 


ns 


he 


. 
\B 


47. 


« To find the fide CE. 


As radius P a ES moan 


Is to the fide BC 5 chains 28 links 0.72285 

So is the fine angle CBE 48 30 9.87446 
10.59731 

10. 00000 


* 


— 


To the fide CE 3 chains 96 links 0.59731 


b. find the fide BE. 


Ana - F 10.000000 


Is to the ſide BC 5 chains 28 links 0.72285 


So is the ſine angle BCE 41? WW. 9.82126 


8 


— 


10.544111 | 
10.00000 
To the fide BE 3 chains 50 links 05400 


AB 2 chains 15 links + BE 3 chains 50 links= 


AE 5 chains 65 links. 


1 
1 
: 
. 7 
Tz 
+3 
1 
1 
1 3 
4 3 
* 
4 
14 
+£ 3 
8 | 
4Þ 4 
o : 
i 
| 
t 
"4 et 
3 . 
5 | 
8 : 
3 
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To find the height of the kill DE. 


| As the fine angle ADE 69 3 9.97015 


Is to the ſide AE 5 chains 65 links 0.75205 
So is the ſine angle DAE 21e 9.55433 


́re) ͥ . 
8 


_ : 10.30638 


9.97015 


„— 


To the height of the hill DE 2 c. 161. 0.33623 


* ů· 


4 


CE 3 chains - 96 links — DE 2 chains 16 links 


= DC 1 chain 80 links, the height of the tower. 


PROBLEM V. 


To fad the height of a tree De, on > the top of a 
ill DE, „Aunding obliquely by two flations. 


Make a ſtation at B, from whence take the 


angle to the foot of the tree EBD 36* 30, and 
another angle to the top EBC 44 30, Meaſure 
any convenient diftance backwards to A 2 chains 
70 links; take the angle EAD 24 30 to the foot 


of the tree, then take the angle EAC 32% to the 


top; the height os the tree is * Fig. 14, 
plate 2. 


F e g 8 5 3 3 


49 1 


CONSTRUCTION. 


Draw the line AB=2 chains 70 Lakes at B 
make an angle = 367 30; then at A make an 


15 „ 1 
os angle = 24 30 and this will interſect the other 
£ 3 in the point D; let fall the perpendicular DE, 
. and that will be the height of the hill; make ano- 
38 ther angle at B=44*® 30, and at A make an an- 
15 gle = 32, this will interſe& the former in the 
5 point C; draw a line from D to C, and that will 
} 8 © NY 
22 be the height of the tree required. 
ks. BY CALCULATION; 
5 To find the fide BC. 
As fine angle ACB 129 30 9.33534 44 3o' ang. EBC 
Is to the fide AB 2 c. 70 l. 0.43136 32 oo ang EAC 
So is fine angle EAC 32 9.72421 5 
* 5 8 3H 12 30 ang. ACB 
= on 30 ang 
880 „ 
1 To the fide BC 6 e. „ o. 82023 
nd 1 . 5 
1 4 To find the fide BD. | 
" As the fine. angle ADB 12% 9.31788 369 30' ang. EBD 
| 4 Is to the fide AB 2 c. 70 l. 0.43136 24 30 ang. EAD 
on Bo is the fine ang. DAB 24 30 9.61773 — 
he | 55 — — 12 doo ang. ADB 
4,  =BhA jt 2 10,049004 — 
| 9-231988- = - 


To the fide BD 5 c. 39 . 0.73121 


"i 50 


44* 30' angle EBT 
36 30 angle EBD 


-.Þ. 0 ht CBD: . _ 6 61 ſide BC 
„ 5 39 ſide BD 
. — — | 

8 mays CBD fa 12 00 ſum 


— — OnY 


172 the f. of che ang. BDC&BCD 1 22 differ. 


86 half ſum do. 4 


pn 


As the ſum BC+BD 18 ij, + 107918 
Is to the difference BC— BD 1 8 221. 0.08636 


So is tangent 1 BDC+BCD 86% 11.15536 


11.24172 
"x 7916 


To the tangent4 BDC—BCD 55® 29' 10.16254 


8692455? 29/= 141* 29“ angle BDC. 
86 —55 29 = 30-31 angle 1 75 


To find DC, the height ef the tree. 


As fine angle BCD 30 W223. . 9.71899 

Is to the fide BD 5 chains 39 links 0.73121 
So is the fine angle CBD 8? - - - 9.14356 

9.87477 

9.71829 


To DC the height of the hill 1 c. 431, 0.15648 


81 . 
To find the height 4 the hull DE. 
As radius | <7 <= = <75*> = means 


C Is to the fide BD 5 chains 39 links. 0.731291 
D So is the ſine e angle DBE 3630 9247439 
„„ "O6 Op - 10:50560 
SPATE 10. 00000 
To the height of we hill 3 c. 201. 0.50560 
8 | | PROBLEM VI 
6 Let two houſes at A and B, on one fide of a 
6 river, whoſe diſtance, as under, is 4 chains, there 
To is another houſe at C, on the other ſide of the 
'2 | . 3 
BY river, that makes an angle at A, with the line 
bn AB of 70 degrees, and another at B, with the 
6 line BA of 55 degrees; required the diſtance of 
the houſe at ©, from, AB and BC. © iſs 1% 
prom - 
| | To find ie 1 BC. | 
Au tons angle ACB 55% - - - - 9.91336 
* Is to the fide AB 4 chains - - - - 0.60206 
5 | So is fine angle BAC 70? - - - 9.97299 
"oO ; 
_ | RE 10.57505 
r 1 0 e ——3836 
as To the diſtance BC 4 chains 58 links 0.66169 | 


* 
- 


= 2 : — = 
- - r 
* — p * — 


— 52 
BS : 


— - ay 


"fats the 4 AC. 


As fine angle ACB 55 25 9 . 9.91336 
15 to the fide AB 4 chains 0.60206 
So is fine angle ABC 55* - - 2 9.91336 


10.97 542 


\ . 
WE rr Oe ee —— —ũ — 
* * 7 
2 2 " n N 2 ths pk pn man . 
< . - — — 
> < h 3 


4 
8 8 97091336 
To the diſtance AC 4 chains - 0.60206 
PROBLEM vn. 
ern and © be two trees, 3 ditect dif- 2 
tance aſunder BC is inacceflible ; however, it is * 
Known that the tree at A is 5 chains from B, and - 
3 chains 50 links from C, and the angle BAC is 
found to be 65 degrees; what is the diſtance BC 
between the two trees? Fig: 16, plate. 2 1 
| . 8 WR, ans 
3 50 fide ac 55 the angle BAC 
8 0 fam 1381 . of ang. ABC & BCA 
1 50 difference 57 304do.. | FO 
Sl 


ED 
Asthe ſum of the ſides AB+AC-8c. 501. 092942 
Is to the difference AB—AC 1 c. 50l. 0.17609 
So is tangent 4 ABC ECA 57* 0 1049581 


- 10. 37190 
O. 92942 


— 3 


| To tangent of x ABC—BOA 13 2% 9. 14248 


57% 30 15 2 50 the angle ac 
57 30—15 29 842 Ol the angle ABC 


N To And the diſtance BC; : — 


As fine angle ACB 72 3% 998080 
Is to the fide AB 5 chains . - 0.69897 
So is ſine angle BAC. „„ 43 9.95728 


1 


— 


SP | 9 98060 


To the diſtance BC 4 chains 74 links 0. 67 565 | 


1 


— cm. 4 


PROBLEM VIII. 


A | Let D and C be two trees in a bog, to which | 
you can have no nearer acceſs than at A and B'; 
at A take the angle DAB 110?, and thè an- 
gle CAB 49 300; then meaſure the diſtance from 

E 2 | 


a a4 - 
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A to B 2 chains; at B take the angle CBA 120%, 
and the angle DBA 50?; the diſtance between 
the two trees DC is required, Fig. 17, plate 2. - 


110 angle DAB 1208 angle ABC 


50 angle DBA 43 30 angle BAC 


_ h 180 
160 | 163 30 
20 angle ADB 16 30 angle Ac; 


— >>. 


To find the fide DB. 


As fine angle ADB =. . . . 9.59405 


Is to the fide AB 2 chains . -0.30103 


So is fine angle DAB 110 . . . . 9.97567 


— 8 
— 2» 


10.27670 


9.53405 


3 1 — 


— 


To the fide DB 5 chains 53 links 0.74265 


160 f. of DAB+DBA 163 30f. of ABC A BAC 


WW 


” Pa 


55 
Tb. find the fide BC. 


As fine angle ACB 16* 0 9.45834 
Is to the fide AB 2 chains . 0.30108 
| 801 is the ſine © angle CAB 135 30 98 83781 


* 
8 


95 10. 13884 
9.45334 


To fide BC 4 chains 84 links . . . 0.68550 


120 angle ABC 5 53 fide DB 


"50 ye ABD C 
1 DBC 55 ; 10 37 ſum | 
36. 0 69 difference 
70 DBC 225353 
110 110 ſum of BCD and ab 160 A 
"55 half fum ” OO: EY 


As BD4BC 10 chains 37 links 5 . 2.01157 | 
Is to BD—BC 69 links , . 0.83885 
V0 is tangent of half DCB DR 55" | 10.15477 


5 


85 FIG | 2.01157 
65 oY . — — 
2M To tangent half DCEB—CDB 5* 29'. 8.98205 


2 — 


E 3 


10.993862 


58 5 29'=60* 29' angle DCB 
55 —5 29 —49 31 angle CDB 


*: 0 


75 And the 8 DC 


88 CDB 49% 3 3 8 9.88115 
Is to the fide BC 4 84 links 0.68550 


$0 is fine angle DBC 70 , . , , 9.97299 


3 | 10.65849 
| | 9.88115 


1 


To ditance of the two trees DC 5 c. 99 i, ©. Garg 


nth 


2 * 


— PROBLEM IX. 


A gentleman having a triangular garden, the 
length of the ſides is as follows; AB 2 chains 


40 links, AC 2 chains 30 links, BC 2 chains; he 
wiſhes to have a dial placed in the middle at E; 
that the diſtance from A, B and C may be equal; 
required by what Angle the place of it as be 
| 115. 18, „ plate * | 


Is 
80 


a 
Asthe 84s AY chains 46 links 0138021 


Is to AC+BC 4 chains 30 nies * 0.63347 
So is AC—BC 30 links 1 ? 
71 25 "A 1 ; * ; 1.11059 
: Os 


To AD—DB 53 links ©. . a 0.73038 


F AB 1 chain 20 links - + {4 AD—AB 26 links 
=4D 1 chain 46 links. 


. | 15 3 Te. And cp. | ns * 
e 2900 — ſquare AD= 2.13162 


3.1584, take the ſquare root of 3. 1584 1 n 
¹ links. CD. ye Io 

1] To ful th domete of the cirole.. ; 
As Cr hain 77 Huks 98. 107 1 


Is to AC 2 chains 30 links 5 "yaa WM Sorte ; 
Sos CB 2 chaine ox 4 080108 


A. 


| 0.66276 
N 1 9094757 
To the diameter 2 chains 60 links 0.41479 


The half of which, viz. 1 chain 30 links is the ſe- 
midiameter, or the diſtance of the dial rom . 
CE, and BE. 


1 


58 

From the center E let fall a perpendicular 

* any of the ſides, as EF; wherefore AE= 
* AC 1 chain 15 links, x 


4 And the angle FAE. 

As AF 1 chain 15 links , , , . 0.06070 
Is | to radius >» + + Ft £2477. 16:00000 
So is AE 1 chain 30 links. 5 5 0.11394 
0.06070 


To ſecant angle | EAF £ 270 42 . 10.05324 


ä 


d * 5 1 * 
<A 


At A make an lange y 48' with the line 
AC, and meaſure 1 chain 30 links, on the line 
of directions; this will give of the dial in the cen- 
ter of a circle that will paſs eat W „ and C 


at envy diſtances, 4 Þ DA oth 


rr £5 as 


PART II. 


N : 
& r y 
: 1 . 5 
; a ; 
: by 
- 


Deferies the Chain, Croſs Staff, = Oer Staff 
_ with uſeful directions and cautions to practi 
,  fioners in. the feld. 


5 Seco 1 RNs, 
bas 5! or THE CHAIN.” 
4 „ fit 5 1 


4 


Gunter's Chain. It is in length 4 poles, or 22 
yards; and divided into 100 equal parts, called 
Iinks; each link being 7.92 inches: at each tenth 
link is fixed a piece of braſs, with notches, or 
points; that at 10 links having one notch, or 
point, t that at 20 links two Points, at 30 three, at 

40 four, at 50, or middle, is a large round plain 
one, at 60 the ſame as forty, at 70 the ſame as 30, 
Sc. By this mean it is eaſy to count the links from 


. 
ö 
uu 
— 
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THE Chain I ſhall hows take notice of is a | 
invented by Mr. Gunter, and commonly called 


— 


5 
* ö I. eat ee 
ee 
— — 


. 
60 i 


VVV 


is uſually made into a large ring, or bow, for the 
eaſe of holding . it in the hand. 


OF THE CROSS STAFF. 


The Croſs Staff is about 5 feet 6 inches long, 


made ſharp at on& end, to enter the ground 


readily; and a ſmall round braſs plate, or wood, 


about 6 inches diameter, fixed'on the top thereof 
Wich a crew. If the head of your crofs ſtaff be 
| braſs, let there be put thereoti four ſmall ſtüds at 
the end of the diameters; ſo that if two lines were 
drawn from the oppoſite ſtud, or points, they 
would paſs through the center of the plate, and 


croſs each other at right angles. But if the head 


mbreof be Wood; two ſaw ticks a quarter of an 
inch deep in the board, at gan wo e 
* the ſame purpoſe 

Ihe uſe of the above ſtaff is bes wm 


ahi w. the field, if you have occaſion to rail 
v perpendicular to any aſſigned point or corner, 


your eye can inform you if you are near the pluve 


it ſhould be; then ſtick down your croſs fa per. n 
vendibulerhy; that upright, and fixing one of the. 


Ines Hut are thereon directly over your chain, 


| tac therets/'as' it it lies on the ground; 


apply your eye to the end of the other line (on the 
ſtaff head), and looking along the ſame, if you per- 
ceive the aſſigned point in a direct line with that 
which you look along, and you have found the 
place; but if the mark lies to the left, or to the 
right, you muſt remove your ſtaff; and 1 it 
e gly. 


OF THE OF FSET ST AFF, 


The Offeet Staff i is beſt made of 4 or 8 
ſuch light wood, and ſhod at one end with i iron, 
and made ſhrap or pointed a little, to ſtick intothe 

| ground when there is occaſion ; at the other end 
may be a ſmall notch, it being of uſe for putting 
the end of the chain through hedges, c. This 
7 ſtaff muſt. be exactly 10 links in length, or „ feet 
s inches, and divided into ten equal parts, or 
links; the firſt link may be divided into ten equal 
parts « or decimals of a link, which may be uſeful 
in ſome nice caſes 55 
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Let the chain leader be provided with ten 


ſmall arrows, about 12 inches long; or ten ſmall 
wire pins, made ſharp at one end, to enter the 
ground readily, and a nooſe at the other end, to 
which a, piece of red cloth ſhould be faſtened, 
that it may thereby be more eaſily found in graſs, 


&c. Let him that follows the chain ſee that the 


leader always puts down his arrow perpendicu- 


lar, and in a direct line with the object he is going 
to, or bound for, which he may do by making 


him, at the end of every chain, before he puts 
down the arrow, cover or intercept the mark he 


is going to; for if he ſwerves from a right line, 
it will make the diſtance longer than it really is ; 


a right line being the ſhorteſt diſtance between 
two points. The chain leader and follower 


cannot be too careful in reckoning their arrows 


to each other at the-end of every line, and every 
change; that is to ſay, the meaſurer, or chain 
follower, muſt count ten arrows to the leader at. the 
end of every change; but if any ſhould be miſling, 

it is impoſſible to know who loſt it, and therefore 
they muſtnot only go back and find the loſt arrow, 

or arrows, but alſo meaſure the ſame line over 
again. But, to prevent all ſuch miſtakes, let him 
that leads the chain take all the arrows in his left 
hand, and the chain upon the two firit fingers of 

4 | 


„ 
his right hand; then let him take one of the ar- 


rows into his right hand with the chain, and pro- 
ceed the to place directed; and at the end of the 
chain let him ſtick the arrow down which he held 


in his right hand, and take another out of his 
left hand, and thus proceed until all the arrows 
are done; then the meaſurer, or chain follower, 
muſt carefully count the arrows to the leader, and 
if the line be any longer, proceed as above di- 
reed, always remembering the changes you 
have in each line, and at every change count the 
arrows, as above directed. If it be roads you 
meaſure, 80 ſtatute chains make one mile. 


SECTION III. 


Directions to chai followers and young prac- 
; titioners in the field. 


Upon the chain follower depends all the care 
'of meaſuring, remarkin g, and noting down di- 


menſions, &c.; and, therefore, it abſolutely be- 


hoves every one that would be a ſurveyor, to be 
not only particularly careful in his entries, and 
correct in his dimenſions, but alſo very circum- 
ſpe in his obſervations, with regard to the ſitua- 
tion of buildings, timber, water ponds, brooks, 
and dingles, whereby he may draw a perfect plan 
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from the field notes, if required, when in his 
Chamber When he enters the field or incloſure 
that he intends to meaſure, let him carefully ob- 


ſerve thoſe hedges or fences that are next, if they 


are ſtraight, curved, or circular, and always re- 
membering to leave a mark at the beginning, in 
the fence or hedge, that will appear, if required, 
at a ſufficient diſtance. Direct your chain leader 


to obſerve the motion of your left hand, which is 


to guide him in a right line to the place bound 
for, by moving to the right or left hand, accord- 


ing as he is wide of the mark he is going to; 


and when you have got him in a right line, that 


is, directly between you and the mark, ſtoop 


down inſtantly, and take up the arrow that your 
foreman, or leader, put down, with the ſame hand 


that you hold the chain in, laying hold of the ar- 


row cloſe to the ground ; and let the chain leader 
ſtick down an arrow at the ſame time that you 
take up yours, with the chain at full ſtretch. 
Obſerve, when you direct your leader, or chain- 
man, to keep in a right line with your mark, to 
place your eye and chain hand directly over the 
arrow that ſticks in the ground; and as ſoon as 


he has put his arrow down, let him fix his eye 
upon the mark he is going to as he moves for- 
. which will ſave you a vaſt deal of trouble 
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in keeping mn for it is not — 
for him to ſwerve from a right line, provided he 


keeps the mark in view as he moves fo 
In hilly ground, 1 if the mgaſurer loſes fight, of the 
mark hei is going to, he muſt ſtand over his arrow, 


and the leader muſt turn and move himſelf till 


he gets the meaſurer between him and the mark 


departed from. Neyer attempt to drzw a h 


Jancing line, upon. any conſideration whatever; 
ſor it is attended with notorious errors, notwith- 
ſtanding ſuch random work, for ages paſt, has been 
too much practiſed, which affords us one reaſon for 
the general diſcord amongſt old praftitiqners ; for 
a balancing line is either real or imaginary; VIZ. 


xeal in the chamber, and imaginary in the field: 
in each caſe the line is inſtituted by the praQti- 


tioner to. mold trouble, and eee ech 
alſo. 


In the 1 of the *** you are to 3 
ſure and map, obſerve the hedges and ditches, 
that is, to whom they belong; and here note, 
that if the ditch is between the field you mut 
meſure and the hedge, that ditch belongs to he 


neighbouring gentleman's land, and therefore 
you muſt allow 4 feet, or 6 links, from the quick 


roots in the hedge, that is to ſay, you muſt not 
meaſure within 6 links of the hedge; but if the 
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hedge is between the field you are meaſuring and 
the ditch, then it muſt be meaſured there with. 


The allowances for ditches differ in many coun- 0 
tries, viz. ſome allow but 3, ſome 4, ſome 5, and - 
ſome 6 feet : however, I think 4 feet is ſufficient. 
And as for the hedges and ditches within the 5 
| eſtates, meaſure the ditch to one field, and the 85 
hedge to the other, when you are to map. Let 2 
all the offsets you take up be as near the fence 1 2 
and as ſmallor narrow as poſſible, and when you bs 
begin to take up an offset, remember always to look 2 
along the fence, or hedge, that it lies up to, and 2 


remark whereabouts in the fence your firſt per- 
pendicular ſhould Tiſe to; and when you have 
taken the ſame, ſtand at the end thereof, and look f 
again along the fence where the ſecond ſhould | 
riſe to; and in this manner you muſt do at the | 
end of every one that you ere&: be careful that 

| You take your perpendiculars ſo, that if a right 
line was drawn from the end of any one to the 
next, that line would neither include the neigh. 

bour's ground, nor exclude any part of that you 
are about to meaſure, | 
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Havin g particularly deſeribed the Chain, C Croſs 


Staff, Offset Staff, and Arrows, I propoſe; here to 


ſhew how to prepare the Field Bock, — 
the method of entering the field notes, or dimen- 


ſions, with all imaginable exactneſs, by the pen, 


and not with black lead pencils, leſt the ſame ; 


ſhould! be defaced by the mbbiag: of the leaves, 
which often happens. | rv1utl 
Lt your field boek reſemble chat of 2 


mon pocket book, with eee : 


the cover; which, when you have made an entry; 
being placed between the: leaves, the, book. may 


be returned to the pocket. Each page therein 


muſt be divided into two equal parts, or 


by a black line; and if you are to map the fi feld 
which you are about to meaſure, let the firſt oo- 


lumn in each page have wrote on the top thereof 


the fields name, under which the dimenſions of 


the ſame muſt be inſerted; : as hereafter: the right 


hand column muſt be reſerved to contain neceſ- 


ſary re marks, which frequently occur, ſueh as 


timber, ponds, pits, plantations, buildings, gates, 


F 


= 
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| 6B) 
and ſtiles; together with the bearings of remote 
objects remarkable; as ſteeples and wind-mills, 
towns, cities, Ec. which. being properly repre- 


ſented in a map, that is if room permits, will be 


an additional embelliſhment thereto. But if the 
land you :are about to menſure is not to be map- 
ped, then there will: be: no neceſſity for appro- 


ng e er enn vadtows. „ Tis x Wet 7 
tember to expreſs therein the W 
name, &. of che eſtate Jon ha are to 18 


thus: | : En 0237 „ 3 Fog -* 


| "Dimenſions of an wi ak or ned in A he 
Nm of - , in the county 0, belonging to 


E 8 — Efq. and now held by ————— 


Here mention the tenant, or tenants names; if 


more chan one; - and, where you begin, enter the 


tenänt's name above. your: 6 do ſo in 


eh Uſtitit tenement.) | © * it 238i & v1 


| The reader will find Ge en of this book 
claims the preference” to all others uſed in this 


| fence it is not onhy plain and conciſe, but ab- 
Fly vomplete alſo. However, Lam not inſen- 
ſible, that there are ſcarcely three furveyors in the 
kingdom that habe exactly 8. ſame method _ 

entering their field notes 
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THE" rens, 00? FIELD nook. | 


YL Thomas Aer, holding“ | ©, "Remarks: "7 15 3 

| -horſe paſture. 11. A. pond of wb on 1 * 
. North offset LR. |chaips right hand. „ 
A At 0. 1 0 4 36 timber trees on a north | 


78; 46 - 0, 85] 1 bde borſe ae, qua} 
4 21 l 18 diſtance, 5 | 


1 42 — 900 Thus expreſſed T. 1 
6 00 Tr 41 eq. D. . 


: 6 89 1 54 If you would 4ifinguith 
Ys Weſt oe: LH. |the timber, you may oblerye 
a 1054 em went ſthe following cara 
A tive. bonn 96 Py aſh, A. large aſh. 

I & Js 50 Su, een oak, © large do. 

if 0716 N61 562-16 aer Ie ! 5 
the ne (41190 99165-29. f A A, few days proflice i in 
in the fields will. render thoſe = 
3 ain Une Un „ene, hack Ee aud 
this IA The Noten in the Field Bei explained. 

5 CW 

. 40, dh. at go length, je be/ ot eren. 
* dicular, provided you do not begin in the oer 
1 of of the field; otherwiſe it would be, at O it is q 
A that is to ſay, at no length, to wit, the ae Ho . 


it is no breadth. But herein. carefully obſe bferve, 5 
F2 - 
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that vhen you come to the hedge where the mark 


is fixed to which you meaſured, if the ditch be in 
the field, ſuffer our chain leader to go no farther 
that the nearer fide of the ditch, and allow four 
| feet, or ſix links, for 4 ditch, the ditch being the 
property of the next feld: and if it ſhould hap- 
pen, as it often does} that there is not quitea chain 
between the laſt arrow and the hedge or ditch 


you are to meaſure to, let the chain leader fix the 


chain end at the ditch fide, and hold it there till 
| the meaſurer comes to the laſt arrow, and laying 
hold of the chain thereat, take it up, and count 
the links by the help of the braſs marks before 
mentioned, which muſt be inſerted with the 
chains that the ſaid lines meaſure to: as, for in- 


| ſtance, ſuppoſe you are ſtanding at the laſt arrow, 


and diſeover it to de one, two, or three tens, and 
ſome odd links paſt, of more than fifty, which muſt 
be reckoned to fifty, and the ſum will make 60, 


70, or 80, together with the odd links. The like 


is to be obſerved in all other examples ef this kind 
in chaining. One day's prattice i in the fields with 
ide chain will render you quite perfect in count 
ing the odd or ſurplus links. As You ate chain- 
ing your baſe line, and a turn or bend in the 


hedges appears, which you find directly oppoſite 


to 3 chains 46 _ you then meaſure with your 


SAA eee 


aft 


hing on the groun 


ofßset ſtaff, being 10 Jinks. in length (the wr 


Juſt 85 links, which you | muſt thus enter in 
figures; at 3,4685 and then proceed with 


main line; and oppaſite 4 chains 21 links, 


| another turn appears in the hedge, which von 


muſt alſo, meaſure, as above directed, and enter it 


likewiſe thus;;a at 421———138; proceed, with 
our main line, and oppoſite 5 chains 42 links is 


00, which \ligoifies there is no perpendicplar | 


there, which enter thus : at 5. 42— 


ceed again with your main line, and; oppgſite | 
$ chains is another turn b which, meaſure as ber 


fore, and at Abus: 2. 00 2,4 . Wh 913 


fan ding, at this, laſt c ED you obſerve ee 


0 be ſtraight, to the end, and therefore there will 


be no neceſſity. f or any more perpepdieulars till 1 
you finiſh; the line, and then you take up the laſt, - | 
viz, at 6 chains 89. links is. 4-54, Which, enter 
1, 54. The word at is always 
eee never Aae. for wer . 


Us: 6. 89 
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In "meaſuring by the chain only, or r taking 8 ex- 
aftly 25 dimenſions of any field, or rare piece 


py full length), the diſtance 
between 46, links. and the corner, or bend, being 
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| remarkable place, viz: hone, gate; ſty le, tree, &c. | 
and for want of ſuch, fix a mark at your ſtart- 


—— — — 2 — UU 
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. you are meaſuring ; ; and at the end of that _ 
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72 
of ground, it is moſt methodical to begin at ſome 


ing place, and from thence proceed orderly, ac- 


cording to the ſituation of the field, viz. if a four- 


ſided irregular field; firſt ſtraighten the boundaries 
thereof, by taking up the offsets ; and the body 
of the field you may take it a trapezium, or rect- 
angle, which ever ſeems convenient.” It is not 
material in meaſuring with the chain, whether 
you go to the right hand or ert. that is to fay, 


4 bo 8 or againſt the fun. 


It will not be amiſs for the oli ante ere 


he is perfect in field practice, at his entrance 
into che field, to obſerve, if pollible, its form, and 


with a” pen, or pencil, draw, at adventure, a figure 


that may ſomewhat reſemble the ſame, which will 
enable him to plan, when in his chamber, the di- 
mienfions thereof with leſs heſttation: but where 
he is ready in the practical part of ſurveying, fuch 
delineations will be unneceſſaryjß. 


When you are accidentally obſtructet in meaſur- 
ing any line by the interpoſition of pits, ponds, or 
any thing elſe, you may, at the brink of the pond, 
or pit, ſtretch the chain to the right or left, which 
ever is moſt convenient, at right an igles to the line 


T3 


Se. you may proceed parallel to your firt ine: 


until you are paſt the pond: then one chain, &. 
at right angles, on the fide the pond lies, will 
bring you into a direction with your firſt line: 


When the field contains a greater number of ſides 


and angles, and being bounded one ſide by a 
brook; or river, your firſt care muſt be to ſtraighten 
the hedges, brook, or river, then meaſure the 


body of the field. In mapping old brooks; which 


generally have numberleſs turnings and curved 


windings, it is extremely difficult to expreſs the 


ſame when taken from a ſmall ſcale ; notwith- 
ſtanding, you muſt, in taking the "dimenſions 
thereof, always be very particular: however, all 
brooks, and: whatever. branches of rivers which 
you meet with in your ſurvey, ſhould be expreſſ- 


ed, and particularly when they run into the main 


river, provided the eſtate your are meaſuring con- 


Joins, or 18 ſituated near the ſame. If you chuſe, 


you may put in your map, provided the ſize of 


the vellum will admit thereof, all contiguous edi- 


fices,” i. e. caſtles, halls, houſes, mills, churches; 


and objects of note; which, if well finiſhed; will 
be of great addition to its beauty. In meaſuring 


4 baſe line adjoining a hedge, it ſometimes haps 
pens that-you-are prevented chaining ſo near the 


fame as you ſhould, by the obſtruftions of briars 
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thorns, pits, buſhes, or other things intercepting; 


in this caſe you muſt : meaſure a ſtraight line at 
ſome convenient diſtance, parallel (if you think 


proper) to the hedge, and from thence erect per- 
pendiculars to each turning, noting the ſame 


down as an offset, whether on the right hand 


or left hand, it matters. not, with its fituation : as, 
ſuppoſe a north eaſt offset, left hand, with He 


held's name, write oyer it thus. 
| Horſe paſture; .. 
North. E, off, LH. 


Mn Offiet, and how taken, explained. 


{FED offset is an irre gular ſpace of land: inter- 
ceded between a baſe line and the fubtending 
limits of an incloſure, to every corner of which 
perpendiculars are or ſnould be raiſed. : 

The fituation of an offset, reſpects the cardinal 
or chief points of the oompaſs, by ſome called 
the Mariners Compaſs, i. e. eaſt, weſt, north, and 
ſouth; but when land is to be meaſured only, 


and not mapped, there will be no neceſſity to re- 


gard the bearing or plan thereof; and as there are 


numbers of country people, whoſe ambition 
aſpires no higher than! to meaſure a field or ſo 
of the compaſs, which contains 32 points, with 
regard to navigation; but in ſurveying they are 


Sr 


5 2. 


=. 


he 


75 


ad to 8, namely, the 4 continals, or chief | 
points, as eaſt, weſt, north, ſouth; and 4 com- 


pound, viz. north eaſt, north weſt, ſouth eaſt, 
ſouth; weſt, which are abbreviated in the field 


book, and may be expreſſed by their initial let- 


ters, to wit, E. W. N. S.; NE, NW. SE. SW. 


And that the young ſurveyor may not be at a 
1 when in the field, how to adjudge the bear- 


ing of each offset therein, let him call the ſide of 


the field next the ſun riſing eaſt, the oppoſite ſide 
will be weſt; and in chaining from the weſt to- 
wards the eaſt, you will haye the north on the 
left hand, and ſouth on the right hand: but if 


he ſhould chain any how between. the above- 


mentioned chief points, that is to fay, between | 


the north and eaſt, and an offset ſhould occur on 


either the right or left hand, that upon the right 


will will be a ſouth eaſt one; and the left hand 


ſide muſt be called, or entered, a north weſt off. 
ſet. When the young ſurveyor enters a field, let 
him obſerve with care the ſituation, with regard 
to the eaſt, weſt, north, or ſouth ſides therwof; 

and whatever lines he meaſures. when, ſtraighten» 
ing the ſides, or otherwiſe, he muſt enter the ſame 
as above directed; i. e. if an offset occurs to the 
right or left hand of the baſe line, when i in chain- 
ing, the ide that ſubtends to the. north i is called 


10 
A north offbet; Ir mne wit, it is balled à weſt one; 
if the fouth, a ſouth one; "and if ſubtended 


any bow to che north weſt, it muſt be called, or 


entered, a north weſt offset, But if, in his con- 


jecture of the field's fituation, he ſhould vary a 


point or two, it is not very material; however, he 
muſt be careful to correft the miſtake ere he 
leaves the field, or returns a map thereof, which 
he may perform thus; let him obſerve when the 


Fun is full ſouth, that i is, when it is noon, or mid- 


day; and whatever line he has taken in the fields 
that points thereto, i is a meridian Une, by which 
the ſituation may be accurately forrefted ; but 


- any of the lines be at right angles thereto, 


o . 2 


it is then an eaſt and weſt line, by which alſo the 
meridian is found. It happens ſometimes in 
hazy weather, when the ſun does not appear, 
mat A furveyor will be at a loſs' to form an idea 
of the land's ſituation. In theſe caſes an opportu- 
nity muſt be embraced, hen the ſun ſhines at 
noon, to obſerve what hedg ge of line points there- 
to, which, when found, will be a meridian line. 
Here you have no occaſion to regard the varia- 
tion of the compaſs, when you have obtained the 
meridian line by the help of the ſun, if you can- 


not obtain the true ſituation by reaſon of the ſun's 


6bſcurity, or otherwiſe, and a horizontal or dire& ' 


ſun dial be erected in any part of the premiſes, Io 
 erefted, points te one or other of the above-men- | 
tioned chief, or cardinal, points, by which the þ 
dicular to ſome turn or bend in a hedge or brook. 9 

5 perficies thereof, and return the ſame, being repre- Il 
ter.; but be careful not to encroach into or upon || 


on its true foundation, which you may do by the 
help of plane trigonometry, by taking the altitude 


the plan into the field afterwards, and note down, 


_ gardens, orchards, and folds, or other ſmall inclo- 
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the gnomon, or tile, thereof always, if truly 1 
true ſituation may be found. An offset upon an 4 
offset, i is a perpendicular taken upon a perpen- 
In mountainous or hilly grounds, meaſure the fu- i 
ſented as ſuch in your map, and directed hereaf- 
the adjacent inclofures, but fix the hill or mountain 
of the hill. If your orders be to return an ac- 


count of the timber in the ſurvey, firſt plan the 
Whole; and, if you think proper, you may take 


With a lead pencil, not only the number of 
trees as they grow in the hedges reſpectively, 
but alſo whatever elſe is remarkable, as pits, 
ponds, roughs, gates, ſtiles, or any notable or 
remarkable thing omitted in your dimenſions; by 
which means you will have a perfect plan to 
complete a map by. When you are to ſurvey a 
manor or lordſhip, where there are houſes, yards, 


4 
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cloſures, it is beſt to begin with the large open 


fields ; and, if you chuſe, your mean line may paſs 
near the ſame, by which means you may take up 
the ſame between two adjacent. perpendiculars; ; 
for it often happens, by! reaſon of dunghills, ponds, 


buildings, &c. you cannot conyeniently come at 


or to them to meaſure, but when you. have got 
the ſame between any two - perpendiculars, by 


taking up the effgetg. Having completed the 


dimenſions, remarks gn timber, ſitugtion, woods, 
bogs, hills, rocks, fountains, moors, and marſhes, 
with every. other material proper | to. be remarked 
or noticed, the next care will be to draw 4 fair 


map c of the whole. 


| When any part of the « eſtate. you are to mea- 
ſure lies contigous or adj joining to foreſts, com- 


mons, or waſte land, you muſt allow four feet and 


a half, or 7 links, for all ditches, adjoining thereto, 
and four feet between gentlemen' s eſtates. , All 
road, whether public or private, foot paths ex- 
cepted) ſhould not be meaſured upon any tenant 


who pays for holding by the acre: there is no 


gentleman would inſiſt upon payment from any te- 


nant for land that is promiſcuouſly the property 
of the public. If every ſurveyor would repreſent 


the unreaſonablenſs of the above cuſtom to the | 


gentlemen who employ them , the ſame would be 
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immediately redreſſed, and that ſevere praftice 


would be utterly, aboliſhed, to the great comfort 
and ſatisfaction of the poor, pains-taking tenant, 
who perhaps labours Wer the heavy burden of 
rack- rent and & helpleſs growing family. I would 
hot have it utiderſt6od, that roads ſhould not be 
meaſured ; for I would have them meaſufed and 


mapped accurately, and returned ſuch, and not as 
arable land, which is too often the caſe. When 


the eſtate; or any part thereof, is bounded by a l- 
ver or running brook, meaſure no farther upoh the 
tenant than to the water fide ; but in your map 


be careful to repreſent the brook or river. When 


the boundaries are ſtone or brick walls, meaſure 
no farther than the outſide thereof. If a turn- 
pike road ſhould paſs through any part of the 
eſtate, allow 30 feet for the breadth thereof; that 
is, meaſure within five of the road's center, un- 


| leſs the fence on either ſide proves cloſer toge- 


ther, and then you muſt meaſure up thereto: if 
moors, marſhes; bogs, heaths, ſhallows, pools of 
water, ſhrubs, or rocks belong to and adjoin the 
eſtate, meaſure what is improveable firſt; and if 
any of the rejected part will admit of improve- 
ments, meaſure and return it as ſuch: the re- 
mainder ſhould appear in your map as unprofit- 
able ground. In the map it will be proper to 


1 . 
mew to wh the land belongs that ſurrounds 


the eſtate, which muſt likewiſe be obſerved, when 
taking up the dimenſions but if you ſhould hap- 
pen to omit ſuch neceſſary remarks in the field 
book, the tenant, or perſon who occupies the 


eſtate, can inform you by the plan where ſuch 


and ſuch a gentleman's land commences, and 
alſo how far it continues, which you may accord- 


ingly enter in your plan as effectually as 15 you 
was directed Lby your held notes. 
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Containing plain eaſy rules and directions to mea» 
ſure with the Chain Croſs Staff all manner of 


E "Jauare und ae fields; and caft ab the | 
d Ft oy the pen. ad 55 0 

* | SQUARE FIELD“. 

* 


by chance one meets with an incloſure that is 4 
geometrical ſquare, yet there is a hazard in tak- 
ing the dimenſions thereof, and caſting them up 
according to the well known rule of multiplying 
the ſide into or by itſelf, and therefore I ſhall re- 
commend a more ſatisfactory method, and that is, 
when you come to meaſure a field that is ſuppoſed 

to be ſquare; fix your croſs ſtaff in a comer thereof, 
and if the two next ſides are at right angles, erect 
a perpendicular on one fide, leaving your croſs 
ſtaff in the corner ſtanding; and when you have 


the end thereof, if the third fide be perpendicular 


to the . baſe, or laſt meaſured ſide, meaſure. its 


length alſo. Now, if the baſe 3nd .cach of the 


THOUGH ſuch are ſeldom met with, and if 


meaſured the ſide, enter it down, and come back 
to your ſtaff; then mepſure the other, which, if 
it be ſquare, will be equal to the former; and, at 


= 
þerpendiculats be equal, the field is a true ſquare; 
otherwiſe not; if uur; you may de the 
_ by A | 
| ' PROBLEM 1 


Let it be required to find the content of a aer. 
piece of land. 3. de 


Let the figure ABCD Tebrelant; a ſquare piece 
| 4 land; e, the content thereof in fate 
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wen hs denk of land {taken by a four 
pole chain} are caſt up, the reſult is either ſquare 
or half ſquare chains; but if the dimenſions were 
taken by a one pole chain; the refult would be 
fquare' poles; and fo of any other dimenſions. 
When * come into the field * make for 


te 


| 3 
the corner A (though any corner in the field would 3 
anſwer the ſame purpoſe), and there place your 


croſs ſtaff; by which the fide AD wilt be found to 
' ſtand perpendicular to AB; then meaſure the ſide 


AD, and you will find it contains 14 chains 20 


links; which enter as below ; come back to your 


croſs ſtaff; take it up; and meaſure the fide AB; 
which you will find to be 14 chains 20 links. 

Laftly: Fix your croſs ſtaff in the corner B; and 
you will find that the fide BC is likewiſe perpen- 
dicular to AB; which, being chained, will be 
found to agree with the former, viz. 14 chains 
20 links. 


| DIMENSIONS. 
At 0 —— 14 20 
At 14 W — 14: 20 
In n words hits expreſſed: 


Abu the beginning, that is, at no yy it is 
the firſt perpendicular AD= 14 chains 20 links; 
and at the end of the ſide AB. = 14 chains 
20. links, it is the ſecond perpendicular B BCS 
G Pine 


14 chains 20 links. ee as the ſides are equal, 
and the angles equal alſo;— | 
14 20 The fide multiplied by itſelf 
14 20 gives the content. 


28400 
56800 
14200 


20. 16400 
ü 5 


65600 
40 


26.2400 „ 
— anſwer 20 0 26 


Point off the fifth figures, the remainder to the 


left are acres, and the right hand _ are deci - 


mal parts of an acre. 
PROBLEM II. 


Let it be required to find the 83 of a rectan- 
_ gular piece of land, nn called an ada 


or long ſquare. 


Suppoſe the rectangular kane ABCD refite- | 


ſent a piece of land, the content is required in 
ſtatute meaſure. 
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Fields of this kind are oftener met with than 
the former; ſo that in meaſuring this, and all ſuch 
like incloſures, you muſt proceed as you were 

55 taught in the laſt problem; and if you find the 

ſide BC and AD to be perpendicular to the ſide 
AB, and both equal, you may multiply the length 
with the breadth, which gives the content: but 
to prevent any doubt of its regularity, fix your 
croſs ſtaff in the corner at B, perpendicular as 
before directed; by which you will diſcover if 


the the ſide AB be at right angles to BC, then chain 
0 the ſide BC firſt; when done, return to the cor- 
ner B, and chain AB alſo; in like manner you 
muſt examine if the fide AD be likewiſe at right 
angles to AB, which you may know by the help 
cad of your croſs ſtaff: chain AD alſo; and. having 
ng, 


found the field rectangular, enter the Genes 
thereof thus : 


pre- 1 
1 in : . 145 7 
1 5 At 0 — — 7 44 


At 16 64 — 7 4 


Gu 
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16.64 
7.44 
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6656 
6656 
11648 


12.38016 


20.82560 


* 


This problem is not much unlike the former, 


1.52064 


F 


12 1 204 


both in the dimenſions and work, and therefore 


it is quite unneceſſary to give any more ex- 


7 en r. 


PROBLEM III. 


To fd the content of any plain angular piece 


of land. 


The area or content of every triangle is equal 
to half the rectangle contained under the baſe 


and perpendicular of the ſame; 


25 * k —_ — 


that is, the baſe 


Nece 


qual 
baſe 
baſe 


dicular mC will riſe at the point m, which you 
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multiplied by the perpendicular, half the en | 
is the content. . oY 

Let the triangle ABC 3 a piece or 
parcel of land, the content thereof is required. | 


* 
0 1 
, 2 
A | | Es, 
2 f — 0 "0s hs. 
a "7 


——  c 


Now, in order to rely this triangle, begin 
at A, and chain towards B; when you come to £2 
m, that is, at 8 chains 79 EL the baſe line, 55 
you will find by the eroſs ſtaff that the perpen- | 


muſt-chain. or meaſure before you proceed far- 
ther, and you will find it to be 7 chains 28 links; 
then return to and meaſure from the ſtaff to the 
end of the line, or corner B, always remember- 


ing to leave the arrows with the croſs ſtaff which 
belongs to the fide or baſe AB, that is to ſay, 


thoſe arrows that you took up before you en- 
gaged the perpendicular; and the arrows that 
belong to the perpendicular return to your aſſiſt- 
ant at the end thereof. When you come back 
G3 


to your croſs ſtaff re-take the former arrows, and 
then praceed till you have chained to the end of 


the baſe. : 
| Dimenſions are thus entered: 
At 0 — 090 0 
8 79 (— 7 28 
14 00 ————— 0 00 


14.00 


— A R P 
15.360000 5 0 151 


. <5 — 


89 


PROBLEM IV. 
OF A TRAPEZIUM. 


| Let it be required to © nd the content of a felt! 


that ts comprehended under four unequal jides. 


The method of meaſuring a field of four un- 
equal ſlides, is by meaſuring or chaining from one 
corner to the oppoſite one, which divides the field 
into two triangles; and in chaining, generally 


called the diagonal, you muſt erect perpendiculars 


ſeverally to the other corners of the field; fo that 
as the diagonal is a baſe line common to both 
perpendiculars, you may add the perpendiculars 
together, and multiply their ſum by the diagonal; 


half the product is the content. | 
Let the trapezium ABCD repreſent a four- 
ſided field, the content thereof i is 150 | 
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N ow, to meaſure the above field, begin at the 
corner A, and chain to the oppofite corner, name- 
, C; and when you proceed you will find the 
perpendicular! D to riſe firſt, which meaſure, and 
enter as below ; 3 and, where the perpendicular 
ariſes, meaſure it alſo, always remembering to 
leave the diagonal .arrqws with the croſs ſtaff | 
ſtanding where you. find t the perpendicular to riſe, 
which will help you to diſcover where the laſt ar- 
row in the diagonal r baſe line ſticks, as alſo the 
arrows that belong to, that line, which muſt not 
be mixed with the perpendicular azroyrs, other- 
wiſe a miſtake may enſue; retake the diagonal 
arrows and croſs ſtaff; come up ta the ſtanding 
arrow, and then progeed; in like. manner you 
muſt find the other, perpendicular at B; return 
and chain the line to the end or corner C, which 
you will find to be 18 chains 88 links; and at the 


end of every perpendicular return the arrows to 
your leader. 


The above dimenſions ſhould be entered in the 
field book thus: . 2 


0 ———— 0 
9 24 ——— O left * perpendicular 
13 92 ——— 11 right hand, ditto 


18 2——— 00 the corner, or end C. 


A 
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CHAP. III. 3 
II C1 


Contains plain and eaſy rules to meaſure with the 


chain, and by the pen to caft : up the dimenſions 


of all manner of offsets that are bounded by 
right lines, though irregular hedges. 


ANY field comprehended under more than 


four ſides, may, with great propriety, be under- 
ftood by the term Polygon. 
I have endeavoured to avoid, 1 every 


thing that does not immediately relate to field 


practice; I therefore beg leaye to be excuſed in 
not giving particular rules concerning regular 
polygons, as they are called. Thoſe figures are 
innumerable, being formed by any number of 


equal chord lines conjoined in a circle. They are 


never met with in practical ſurveying, unleſs in 
ſome gentlemen's gardens, where ſurveyors are 
ſeldom employed; and though they are, dimen- 


ſions may be taken therein of the moſt regular or 
Irregular figure, without reſpecting the ſame as a 


polygon, which are particularized by ſignificant 


names, according to the number of ſides that are 


therein: for inſtance; a regular pentagon contains 
2 Ive equal ſides, and as many equal angles ; ; 


_— 7 


\ 
1 


«a 
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hexagon contains ſix equal ſides, &c. a heptagon 

ſeven, an octagon eight, a nonagon nine, a deca- 
gon ten, an undecagon eleven, and a duodecagon 
twelve; ſo that in meaſuring any of thoſe figures 
with a chain, reduce the ſame into triangles and 
trapeziums; and whereby the area may be ob- 
tained, is ſufficient to be underſtood; and there- 
fore it would be great prolixity to recommend 
rules for finding the content of all ſuch figures, 
which more properly belong to another branch. 


To meaſure an incloſure of any number of ſides 


more than four, whether a pentagonal, hexagonal, 


or other term, to wit, of five, fix, ſeven, eight, os 


more unequal fides, the fame may be performed 
by diagonal and perpendicular lines, without 
having reſpect to the equality of the angles in the 
field: to effect which, you are to begin at ſome cor- 
ner thereof, always remembering to leave a mark 
at the place of ſtarting, if it be not otherwiſe re- 
markable by either houſe, tree, gate, ſtile, &c. 
and from thence proceed to take up the fame in 
triangles or trapeziums, which ever appear moſt 
convenient, provided the hedges be ſtraight, 
otherwiſe they muſt be ſtraightened by meaſur- 
ing a baſe line near the faid curved hedge, and 
erect thereon perpendicular lines to every turn, 
or ins and outs, in the fence or hedge contiguous 

FRE gg 
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thereto; but be careful to find the areas of each 
triangle and trapezium reſpectively by the pen, 


and not by ſcale and dividers; for that method is 
moſt certainly attended with the unavoidable er- 
tors of eſtimation. = 


In planning or mapping, ſome may have a de- 
ſire to take ſeverally the quantity of the interpoſ- 
ing angles made by every two adjacent ſides in a 


field; in this caſe you are always to meaſure regu- 
larly round the field, both ſides and angles; thus 
if the field's ſuperficies be horizontal, you muſt 
place in the corner where you intend your firſt 


angular point to be, ſtick one of your arrows perpen - 


dicular, and from thence meaſure two chains in a 


right line with the mark that you intend to go firſt 


to by the hedge ſide; and at the end of the ſaid 
two Chains, ſtick down another arrow; in like 
manner meaſure two chains in a right line with 
your laſt ſtation, or the hedge: which you are to 
meaſure Jaſt, and there place another arrow like- 
wiſe, which muſt be entered in your field book; 
then the neareſt diſtance between theſe two mea- 
ſuting arrows being meaſured exactly in chains, 
links, and inches, and nearer if poſſible, this laſt 
line is a chpr line to the angle fought, and muſt 
be gecordingly noted dow in our field book ere 
you: proceed to meaſure the length of the next 
2 83 > 


* By hh 


u 


— EY — wn, + 


n lg Wy By 


8 


hedge: thus ſhall you proceed in meaſuring the 
intercepting angles, and the length of each fide 
reſpectively, until you have ſurrounded and com- 
pleted the field. | 


As ſurveying admits an unlimited variety a 


| figures, it is therefore neceſſary to obſerve, that 
any multilateral figure, of what number of ſides 


ſoever, the ſame may be divided into a number of 
triangles leſs by two than there are ſides in the 
figure, and conſequently requires ſo many diago- 
nals leſe by three than the number of ſides are. 


In meaſuring a field by diagonals, it is requiſite to 


chuſe the longeſt baſe line, or diagonal, for they 
are not only ſooneſt meaſured, but leſs liable to 


error; for the longer the baſe line of a triangle is, 


the more obtuſe the ſubtending angle will be, 
and leſs ſubject to miſtake; ſince the perpen- 
dicular is ſhorter, and the place it ſhould riſe | 


much readier found; but, on the contrary, more 


remote that angle 1s which ſubtends the baſe, 
there is more difficulty in obtaining the identical 
place where the perpendicular ſhould rife, and 


the leſs certainty, which every practitioner can 


teſtify ; and if you be but one yard wide of the 
true place, you will certainly make the land 


more than it is. 
It is likewiſe remarkable 10 practical ſurveying, 


that a field or parcel of land, encompaſſed by 


P ²˙ A 
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hedges, being often meaſured, will always differ 
ſomewhat more or leſs in the reſult, 


DD PROBLEM I. | 
Of irregular fields, conſiſting of any number of | 
Ades and angles; how to meaſure and caſt up 
6 / the pen any cloſe, or field, twhoſe fides and 
angles are both many and irregular. 
RULE. | | 

Reduce the field to trapeziums and triangles, - 
and meaſure each ſepatately ; caſt up the ſeveral 
dimenſions thereof, and collect the reſpective 
areas, the ſum of which is the ſuperficial content 
of the field. : 

A field conſiſting of ten ajequal 1 viz. 
 ABCDEFGHIK, whoſe dimenſions in chains and 
links. are as follows; to know the ſuperficial con- 
tent is required. 


DIMENSIONS. 
Ie trapezium ABIK. 
872.4736 
5.96 — — 3.40 
8.68 —— 448 
10200 12-0. 


. The triangle BHI. 


217.7280 
3.60 2.80 
9.72 - 0 
The trapezium BCDH. 
650.7520 
3.00 3.00 
5.88 — 3.60 
10.05 — — 0 
The trapezium DF GH. 
594.9440 
4.46 —————- 4.00 
6.30 ——— 4.96 
8.30 — o 
The triangle DEF. 
220.5760 
2.46 —— 4.52 


* 


THE WORK. 
3.401 perpendicular 
4.482 ditto 


— 


7.88 ſum of the perpendiculars 
13.84 diagonal | 


3152 
6304 
WS 


109.0592 double area 
8 ö E 


* 


872.4736 


poles 
Die triangle BHl. 
| 9.72 diagonal | | 
2.80 perpendicular 
85 | 77760 = 
19440 


272160 double area 
«#2 082 
217.7280 poles 15 


r 
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The trapezium BCD 


3.001 perpendicular 
5.602 ditto 


> 


8.60 ſum ditto 

10.04 diagona! 

3440 8 
86000 


240 
8 


The trapezium DFGH. _ 


4.001 perpendicular 
4.962 ditto Eph 


——ͤ 


8.96 ſum = 
8.30 diagonal 


26.880 
74.3680 
594.9440 


— D * 


100 


= | The triangle DEF. fi 
4.52 perpendicular . 

6. 10 diagonal 5 wy 

99 4.49. & 

27120 1 TRE tea 

275720 | 0441 1 0 

5 | | par 
220.5760 _ CT om 
872.4736 | | be 
217.7280 wr IM 
690.7520 — 8 in | 

594.9440 > the 

s 6 as i; rem 
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Enter the field at the corner A (though at any) rally 
other will anſwer the ſame purpoſe) ; but remem- _ ih 
ber, as before obſerved, always to leave a mark larg 
of paper at the place of ſtarting; then take up tha 
the trapezium ABIK, enter the dimenſions ac- 501 


cordingly, and in like manner meaſure the whole 


101 


and trapeziums, provided the hedges thereof be 
ſtraight. But when you propoſe to meaſure 2 any 


fuch mültilateral or many. ſided field by triangles, 


&c. ſee that” you omit not (as you advance) to 


leave marks of paper at thoſe angular points | 
which you have ſurveyed, otherwiſe you will pro- 


bably commit 4 miſtake, by meaſuring ſome 
part thereof twice over, or perhaps make fome 


omiſſion” therein, whereof the "conſequthcs' will N 


J 


be equally bau. . 
I ſhall next introduce a right line ofthet, where- 


in I propoſe to give plain and eaſy rules to find 


the true content thereof, with ſome comparative 


remarks between this and the method hitherto 
uſed in caſting up offsets 'by the pen ; but When | 


I fay an offset being caſt up by the pen, you will 
ſay, perhaps, all land that is ſurveyed muſt cer- 
tainly be caſt up thereby in ſome reſpects. I will 
grant that the pen is an uſeful inſtrument in all 
ſciences: but mark how it is, and has been, gene- 
rally uſed by old practitioners in ſurveyin . 

Let the following figure repreſent the fide of a 
large field, being a right lined offset; the content 
pans: is required.” | | 


field. Any: feta may 'be meaſured by diane 0 


r 


. 
e ̃ . ̃— .. CO n—_— 
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In order to meaſure theſe offsets, place your- 
ſelf at a, and fix upon a mark i in the oppoſite hedge 


at k ; then meaſure the perpendicular ab, and en- 
ter it in your field book; return to the point a, 
and as you are chaining the baſe line ak take up 
the. ſeveral perpendiculars rc, qd, pe, of, ng, mh, li, 
by the help of your croſs ſtaff, and enter the ſame 


in your field book ; obſerve to enter not only the 


length. of each perpendicular, but alſo the par- 
ticular. place on the baſe line where * Was 
eredted, as appears in the dimenſions. 


Io find the true area, by the pen, of all offsets 


thus taken up, obſerve this general rule. 
% ©} - 9 
- Multiply the ſum of every. two adjacent per- 
pendicular s by the intermediate diſtance upon 
the baſe line, and balf the produ& is the content. 


The intermediate diſtance upon a baſe line is 


found by ſubtracting the foregoing length or diſ- 


tance from the following: for inſtance; if it was 


required to know the intermediate diſtance be- 
tween the fifth and fixth perpendiculars, the fifth 
perpendicular riſes on the baſe line at 19 chains 
40 links, that is to ſay, 19 chains 40 links from 


the beginning at a; the ſixth riſes at 20 chains 


80 links; then ſay 19.40 from 20.80, and 1.40 
remains for the intermediate diſtance between the 


- Fh and ſixth ne, ; and! in like x manner 


4 41 uw 


PIE: 


| © | x 
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proceed to find is intermediate diſtance between 
every two adjacent perpendiculars i in any offset 


e 5 0 e 3 
| "DIMENSIONS." e 
1 — 3 
8938 1 O 20 
5 165 2 


5 19 40 —————— 0:70 
7.96 46 — 1 7" 
s 28 — — p — 


She the work : — 


— 3 — ed 


2. .40 1ſt perpendicular 0.20 24 1 | 
0.20 2d eee 2.52 3d 8 


2.50 mm f m ; 
3.12 intermediate wie. © 7.08 Leads ur 
520 "22: NT 
260 „ . 
780 ä gars! 
— 119.2576 OLD 
8.1120 — 
07 Co 


H 3 
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yy 


2.52 3d perpendicular 0. 70 4th perpendicular 
0.70 4thperpendicular. 0.70 5th perpeedicula 


3.22 ſum KK 
3. 80 intermediate dif. 1255 40 intermediate dif. 
25760 . 
x 9660 | 4 ; 7000 ft 
mY Gi xt. 5 
3 ö : 


0.70 5th perpendicular 2:60 6thperpendicular 
2.60 6th 6 1.067 pool: 


—— — * %%% e 24 


3.30 ſum . 3.66 ſum .. 
1.40 intermediate dif. 3. 64 intermediate dif. 
2196. 


« 40:35; 98 


a. 3 x N 4 G 1 1 J 7 * 
2 18.8224 ff 0h 
* © 7 4 

4 4 E247 an 1 BY a” \ » Of 

3%. «4 © 1 — +4 - = n OVQ 


1.06 hperoeralinier 1-28 8th perpendicular 
4: 11 2 seu Ae 111. 0-18. ee . 


2.34 ſum e 5 

3.80 intermediate dif. 128 , 
ae 10e 126 002 
18720 3535 | | (* 


8.7920 


ular 
ular 


dif. - 


ular 
lar 


diſ. 
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8.11207 
19.2576 
12.2360 . 1 | 
3 6 The ſeveral products collected 
13.3224 | Lin 
. 8.7920 
1.4336) 


2)75. 3336 which being divided bp 2 vis *s 


——— number of ſquare chains 
10)s7, 6668 this divided by 10 gives the number 
| — ä acres 
3.7666 
5 4 
| 3.0664 | 8 
AR P 
2. 6560 3 32 the number of acres, won 


and W required. 


Inſtead of taking half the produR of the offiets | 


in fquare chains, as before taught, multiply the 


ſum of your products by 8, and place that pro- 
duct at the top of the offset to which it belongs. 
And when you have caſt up all the dimen- 
ſions belonging to the field, collect the ſeveral pro 


ducts, and divide that ſum by 160, otherwiſe by 


40, and by 4, and the content will ew the ares 
in acres and perches. ary. 2 | 


H 4 
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char. V. 


To andre and find the true content of why i in. 
cloſure, whoſe bounds are comprehended under 
Lane _ lined hedges. 


WHEN: you wertete the ed field, Uther 
in triangles, trapeziums, rectangles, &c. as you 
ſhall think moſt proper; but always remember, 
whenever you begin to leave or place ſome con- 
ſpicuous mark, as paper, white linen, cloth, hand- 
kerchief, &c. Here note, your firſt care muſt be 
to go ſtraight: on to the fence, by taking up the 


| offsets, as. already directed, and afterwards pro- 


ceed as above. But if the ſuperficies thereof be 


very uneven. or hilly; ſo that you cannot poſſibly 


behold the boundaries of th ſame. from any one 
place, nor the marks which you may have therein 


placed or fet up, when the right lined offsets were 


taken; ifi all ſuch caſes, firſt meaſure what you can 


conveniently ſee on any ſide of the hill or mountain; 


_ which, when done, you may perhaps meaſure the 
remainder in one figure, if you can behold the 
marks prefixed when the offsets were meaſured, 
_ otherwiſe you are not confined to one or more. 


In. 
er 


equal hides, 


Moſt ſurveyors, when they have meaſured a 


8 mountainous or hilly field, return the founda- 


tion [the foundation of a hill is horizontally pa- 


rallel to the adjoining valley] thereof for the ſu- 
perficial area, alledging, at the ſame time, that 


no more trees, corn, &c. can be planted upon a 


hill or dale than if the ſame ſpace were horizontal 
and confined to the ſame foundation. The juſtneſs 
of this obſervation may be readily granted with 


regard to plantations ; but graſs being of another 
quality, very ſeldom hath one blade in a thouſand 
vertical, and it may be readily granted, that (as 
the ſpontaneous production of vegetables reſpects 
not one particular poſition, as ſome grow up, 
ſome down, and ſome parallel to the horizon, &c. ) 
arable hills or dales ſhould be meaſured, and the 
ſuperficial content thereof returned. ; * ©, 

Let it be required to meaſure and caſt up the 


content of the figure on the following page, which 


repreſents an incloſure opmprehended. under un- 


—_ 


* . 


9 ? ; ; . 1 14 4 " 
U 8 A N 22 * 5 ? 6.» : 


. 
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* 
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1ſt Weſt offset leſt 


hand. 
499} 


7 
4 


THE DIMENSIONS, 


2d Station, north offset, 
2 bid. 
6 | 

652 


> T-0. 


3” - — 


— 


— 7 9.00 


13.46 


0.400 16.30 ———— 1.20 
17.70 1.90 


21.60 — 0 


0 | 19.96 3d ſta. beginsonr. h. 


hed „ e Yyowd toad 


I | dd o& 


[ 


set, 
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3d Station, eaſt offset, 
left hand. 


„ 82 
Fey e {> 
O-+— 078. 


— 4.46 


— 3. 32 
10.40 — 09 


12.00 —— Le | 


Ath Station, ſouthoffset, 


left hand. 
2804 
0 — 0 
4.68 —————= 0.52 
5.98 ———o_om- 4.00 
| 2.26 com Sol 
9.00 ——o—m—oomw ol 


| 
1 
? 
| 
| 
| 


15.72 2 110.30 ———— 2.41 
17.60 —— 2.52112.00 — 2.06 
19,20 — — 2 41910 - 0.44 
1 0 
[19.60 0 
Ine trapexium. 
61511 
——0 — — 0 
14.00 XX 138.20 R. H. 
14.40 —— — 13.50 L. H. 
| 28.80 ————— O 
See the work of each offset. 
| W eff offset, left hand. 8 
3.62 9.18 3.20 3.20 
2.00 85” - "mb 3.86 
7.24 968 on nd 
— 2544 2560 2563 
1272 960 960 
15.3598 12.2560 12.3520 


g.-* 


— —— —_ — 
— 
— — „ 
7 * ; 
1 
” * 
> ® 
— ml 
Pe * 
— * 


© North offiet, left hand. 


110 


5 
* P ® 4 


1 ** 
* „ * 


12.3520 


38 00% 20 
1.66 n 94 
LD * © 318 
21860 1152 
310 — 
—_— 1.2032 D 
5.2080 — 


) 


12.2560 


— CY 


8.8020 


\ 
= 4 C” 4 
\ S ö J 
AE — TE — « 
# 1 * 2 vi 
Z 


— 


62.4210 J ſquare chains 


499.3680 perches 


— 
. 


* * 


r 


3886 


4500 


323 TIER - a6 


13500 2580 28480 


5.8500 


8 


2.84 
3.68 


| 


2272 
1704 
855 


10.4512 


111 


3.90 
92 21.90 


———— — 


8 

7.4100 
7.0040 
5.8500 


35100 
900 


25.8000 
20.6480 
10.4512 

4.3400 


81.5082 4 ſquare chains 


0 a w 


. 


* 
& 


Eaft el, Left hand. 


2.08 


5.80 


16640 
_ 10400 


— — Mſ— 


12.0640 


* —— 


3 


3.12 
3.32 


” ans 
20+ 986 
136 

10.3584 


4.0320 
12.8960 
12.0640 
10.3584 
23.2000 
14.8800 
. 8.4976 


65.9280 4 
— 


ſquare chains 


527.4240 perches 


South offiet, left hand. 


RW 


35.0588 & ſq. ch. 
ee 


3.93 4.47 2.50 0.44 
2320 1190 5500 440 
1160 680 2200 440 
390 680 ammo — 
—— — 2.7500 43840 
5.1090 7.5990 | 2.4336 
— — a $5026: 
| 6.4192 

6.7424 

5.1090 
0 7.5990 
2.7400 


_ +. 280.4704 perches 


— — 


Niue trapezium. 
26.70 perpendiculars 


28.80 diagonal 


213600 
213600 | 
53400 


—— 


768.9600 half ſquare chains 


8 £ 


: 6151.6800 perches 


oo 


North offsets 
Eaſt dittt o 
South dittg - - . 
— „ 


Directions to take the dimenſions of this fold 


Firſt fix 2 mark at Ain 5 ſouth ſide of the 
field, and then begin with and take up the weſt 
offsets by chaining the baſe line AB (or firſt ſta- 
tion), and when' you come to the place B, ſet up 
a a mark, or ſtake ; but be careful to take up the 
pezpendiculars that ariſe from the ſtation (or baſe 


line) to the ſubtending corners; then ftraighten the 


north fide of the field, which you may do by fix- 
ing on a mark at E on the eaſt fide: but if there 
is nothing remarkable in the hedge, at or near 


that place, you muſt ſend your chainman to fix or 


ſet up a mark thereat, having taken up the north 
offset as you chained the ſtation, E:(or baſe line), 
by raifing,perpendiculars to the ſubtending bends 
and corners, and at D leave a mark where your 
third ſtation begins on the line BE. As the eaſt 
fide is likewiſe irregular, chain from D to the 
corner E, and meaſure the eaſt offsets alſo ; but 
forget not to leave a mark in the hedge at F: 

then ſtraighten the ſouth fide by chaining from 


| the corner F to the mark left ſtanding a at A ; pro- 
4 


ſun 
fou 
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ceed as before, till you have finiſhed the had 
then is the irregular field reduced to four unequal 
ſides, which meaſure the ſame as a trapezium. 
Having finiſhed the ſouth offsets, return back 
to F, then chain from F to the mark at B fot 4 
diagonal line to the trapezium FABD; and, as 


you advance, omit not to take the perpendiculars 


on the right and left hand found by your croſs = 
ſtaff, that is to ſay, the place where they ſhould 


be raiſed, hamely, at 14 chains upon the diagonal 


line FB; at n a perpendicular will fall upon the 


mark at D, on your right hand, which being mea- 


ſured, return to your croſs ſtaff, and at 40 links 
farther at P; upon the ſame line, another perpen- 3 
dicular muſt likewiſe be raiſed to the mark leſt 
in the hedge at A, on the left hand, which being ; 


meaſured and entered, return to your croſs ar : 
and finiſh the diagonal line FB: then are your 


dimenſions completed, and the field ſurveyed. But 
here I muſt remind the young ſurveyor, that care 
and correctneſs muſt be his conſtant guide or at- 
tendant, not only in the fields, but when he * 
up his dimenſions alſo. 

The dimenſions are caſt up according to ths, 
directions laid down in the laſt chapter, to wit, 
in each offset, reſpectively, two adjacent perpen: 
diculars are added together, and their ſeveral 8 


ſums are multiplied by the intermediate diſtance 5e | 
found by deducting or ſubtracting every fore * 


1 N F 
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e 


multiplier; 0 as you orogued, | in calling up the 
dimenſions, draw a daſh with the pen acroſs each 
of theſe lines that are between the baſe and per- 
pendiculars, which will prevent your caſting the. 
ſame twice over. | : 
N ote.—As all the following examples c of hiskind, 
relating to offsets, &c. are meaſured and caſt up. | 
as above directed, [ therefore think it needleſs to 
| inſert the. different operations that follow, fince it 
will give the ingenious reader an opportunity (if 
he chuſes) of becoming very perfect and ready in 
caſting up the ſame; fo that if the zeſult of his 
Þ work ſhould happen to: diſagree with the reſult at 
| the, top of t the dimenſions, he may then take it 
for granted, that a miſtake is committed in his pro 
: ceedings,, and therefare.. ſhould. re-examine his 
figures — —The ee 13 * ne . 
-— required, FTGT DIST In! 


*, 
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. = 
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T0 detemibe which way the aiefal geld | 


csuld be moſt expedifiouſly ſurveyed, would be 
to little purpoſe; for ſeeing that any irregular field 


will admit of great variety (with regard to tak- 
ing tlie Gimenfions thereof), it therefore matters 


not how the fame be ſurveyed, provided care be 


taken not to omit; or ineaſure any part twice. How⸗ 
ever; EFwould recommend to the young ſurveyor, 
if the field or land be Horizontal, to take the 


largeſt t trap ezium or rectangle, c. poſſible, and 


let the ase be as fmall as the boundaries will 
convenitetitly admit of; but in curvilinear ſuper- 


ficies, t mountainous ground, the firveyor can- 


wot BE ls own Carver: 1 3 


ph 3 : 
; r * - — 24 
10˙21 ib 11 gkl 1 io 53 5 11 0 3 * 


 Dirictivis tb take the anni ” the ah 


55 aint v: Wert 


* = 7 75 
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Fx. Sabel pee entercl the delle at wh 


corner a; (though it matters not where” you entef, 


or Where you begin) booking along the north ide | 
thefebf, the irregularity of the fence tells you it 
muſt be ſtraightened, which you will effect by 


chaining the baſe line a b, and taking up the 


north offsets on the left hand; and when you 
have meaſured the firſt ſtation line to the corner 
b. then ſet off your ſecond ſtation towards D, and 


12 
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take up your eaſt offsets thereon at the point t: 
on your right hand begin the. third ſtation, at 
which place leave a mark, and chain to the 
mark at D; afterwards return to t, and chain 
to the mark at E, and take the ſouth. offsets 
thereon; and at x begin your fourth ſtation, at 
which place leave a mark ; and after you have 
finiſhed the line t E return to x, and meaſure the 
baſe line xf, and take up the weſt offsets thereon: 
ſo you have finiſhed your four ſtations. The next 
is to meaſure the trapezium fbtx, which at f ſet 
off your diagonal to the corner t; then take up 
the right hand offset to the corner x, and left 
hand offset to the corner b, and finiſh your dia- 
gonal to t, then you will have the dimenſions of 
the field complete. When you are to map. your 
dimenſions, obſerve not to enter any thing in the 
right hand column, except remarks, and an offset 
upon. an offset when it occurs, and properly enter 
it at and upon the perpendicular it lies, with a 
daſh or ſmall line drawn between the perpendi- 
cular and the place where the ſame i is entered. | 


7 
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Mr. Good win's land. 


Auguſt 26, 1797. 


North offsets, left hand, 


- Iſt tation. 
5 


South offset, left hand, 
Sandy field dimenſions, * 


* ____ $d ſtation. 
2291 
0 — — 0 
5.12 — — 0.62 
9.10 ————— 0.63 
11.48 — 0 
1 1.30 
17 — 0.80 
21.08 — 0.30 
22.20 -— 0.40 
22.30 — ww 
23.60 — 0 
4th ſtation begins. 
25.23 — — 040 


27.60 — — 0 


—__— 


Eaſt offset, left hand, 


2d ſtation. 
198 

Nh nd 

3.60 2 
7.43 —— 0} 
11.22 — OO 
12.80 O. 0 
14.08 — — 0.40 


3d ſtation begins. . 


14.60 —— 0 


Weſt offset left band, 


4th ſtation. 
oy 
o — 0 
0.92 — 3 
3.60 — - 1.40 
5.80 ————— 040 
7.60 — 
7 0 


13.40 — 0.80 


4th ſtation ends. 


= 
— — — 


— SS Hans er os err nr 


Trapezium 4273 | [The trapexium f btx. 
North,offsets:. 397 1259 


Eaſt ditto 198 gro 
South ditto 2291 5.70 —— 12.88 r. h. | 
"Weſt ditto- LIES 7118.44 =oonie: 12.40 I. h. 


; „ 7 125.60 —— ©: 
160)52754 
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CHAP. v. 


——U—— — © * 


How to meafit we and find the true content of a 
circular or curved line Het; alſo to find the 
content of the moſt irregular field, 


EXAMPLE I. 


: REQUIRED the content of the following 
figure, which may repreſent an offset taken up 
in the ſide of a field. f | 


In this and all other offsets you muſt make as 
many perpendiculars upon the baſe line to the 
ſubtending hedge, or fence, ſo that, if a right line 
was drawn from the end of any one perpendicu- 
lar to the next (or either fide), it would neither 
exclude any part of the field or land you are 
about to meafure, nor include any of the ach acent. 
| "TOES. " 


4 


DIMENSIONS. 
11352 
889 — 0 
20 8 
3.0 — 374 
4.84 — 3.80 
6.30) comm 3.28 
8.80 ————— 1.30 
98.0 160 
12.30 — 3.20 
13.70 - — 3.50 
14.92 —————— 3.10 
17.90 — 2.0 
18.20 130 
21.60 — —— - 4.08 
24.0 | 3 
25.60 — 2.60 
27.0 5 — 10 
28.40 5 
AP i 


160) 1135407 O 1353 the area required. 


This, and all other examples of the kind, are 


caſt up the ſame as in the laſt chapter. The ſum 
of every two adjacent perpendiculars multiplied 
by the intermediate diſtance upon the baſe. line 
(found by ſubtracting every foregoing number 


are 
um 
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from the next ſucceeding), gives the double area 


thereof; then, by collecting and ſumming up all 
thoſe ſeveral areas together, their ſum or amount 
is the double area of the offset in ſquare chains, 


which multiply by eight, the product is the anſwer 


in poles or perches, and muſt be entered at the top 
of the offset. Whoever thus proceeds carefully, 
may, with the greateſt certainty, rely upon the 


reſult ; but, for a farther proof of the work, it will 
be proper to prove the multiplications: and if 
the additions and ſubtractions were firſt examin- 

ed, the proceedings might with greater c— | 


be depended upon. 


EXAMPLE II. 


I therefore ſhall, in the next place, give an ex- 


ample of an offset adjoining an old brook; and, 
that the young ſurveyor may more perfectly com- 


prehend the figure and dimenſions of this irregular 


ſpace, I have made uſe of a ſcale of 16 poles to 
an inch : all the other plans are taken from a ſcale 
of 32 poles to an inch. 
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The Bat example * 
: 1 a brook ſide, will ſufficient- 
: ly direct the young ſurveyor, 
as therein i is a ſpecimen of en- 
try which will qualify him to 
| meaſure the moſt irregular 
boundaries, and, by the dimen- 
ſions caſt up with the pen, diſ- 
: cover the true area of che ſame; 


Be — — p ˙— — tees Aer SAITO 


on all or any of its ſides by a 
river or brook, the ſurveyor 


which means the ſame is re- 
ducedtoa triangle, trapezium 


or an irregular polygon, accord 
ing to the erer 3 


ſo that if a meadow, or: any 
other incloſure, was bounded 


need not do more than, firſt, to 
ſtraighten the {ides thereof; by 


8 — 


DAD DDOUS HH 


485 


DIMENSIONS. | 
TO9L Ht :. 1 R. H. 
5 0 — ——— 0 34 
of 0.60 — ——  — 0.60 {Oooh — 0 
at, 1.74 0.75] 1. 25 -% 
Fr 2.70 0.72] 2.10 ———— 0.20 
or, 3.33 —————— 1. | 2.50 | - 0.95 
en- 3.60 ————— 3.26 3.00 - 0 
1 to aa An offect on do. E. H. 
5.40 ——— 4.12 vw 
ular 6.10 — - 3.15 9 | 0 
len- 6.43 —— — 3.52. 1.71 „ 
dif „ e ———— 0.831 
| 6.80 ————— 0.80 3.33 = 0.37 
85 7.61 — 0.72 
8 | 4.00 O 74 
any „ —_— 0.93 — 
Sod - 9.20 = — 1.36|An offset on do. K H. 
| 9.31. ————— 4.00 82 
6 9,98 — — 4.52 0 — OQ 
2yor 10.88, ————— 4.43] 1.47 — 0 
Log 11.97 '—— 3.75 2.40 ————— 0.32 
* _ 2254 —— 085] 5.08 — 0.42 
> by 3.—— 0.83] 3.75 ————0. 
re- 13.70 — 1.43 Ae offfets colleted. | 
ord: oY _ | 3.25 An off. on do. n r. h. | 
©; | 2-]L.H.off.on do. 74 
ure. 16.86 — 9.35 R. H. off. 
5 17.60 — 2.600 4 
WO 1.30 160)7292(4. 2.92 
we” C0 640 Content 
19.30 —— — 0.24 1 5 | 
20,18 — — 0). 80 
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EXAMPLE. Ill. 
Let the follow¾ing figure repreſent a field; 


the content in acres, roods, and poles is re- 
8 e At | 


— — 


Soi 


geld; 


| T6- 


24 
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DIMENSIONS. 
South offsets, left hand, [North offsets, left hand, 
' 1ſt. ſtation. | 2d. ſtation, 
4032 6554 
— 0 0 0 
0.90 —— 1.66 1.24 —— — 
2.88 1.32] 5.54 — 0 
4.46 0.601080 — 3.32 
6.80 — — 1.801389 oo 3.54 
8.30 — 1.60118.40 — — 3.66 
10.50 — 0.20[19.00 ——— 0 
TOR es 1.66] Eaſt offsets, left hand, 
16. — 2.34 ths Matten 
16.70 — 2.20 „ os 
17.50 2% © + 
19.26 — 0.94] 979 — 1.86 
19.96 - 0 | 4%%õhõ tas 
Weſt offsets, left hand, 5.75 
2d ſtation. | 8.20 2.00 
Y 2454 5 | 11.32 — — * 0.70 
0 % — 0 
18 — — 1.20] Trapezium, 45664, 
4.72 — — O——— O 3 6 
9.60, — 1.60 8.80 ——— 10.26 r. h. 
11.96 — — „eo $6 
14.94 ————— 1.90]24.86 ——— 0. 
15.90 — | 


; I 4 1 
\ "The affiets lee D 
bust 19) . 32 
46664 1 gt ci 
5 | 
x7 204034 | 901 
6 2452 | () — — e—— 6 
b POT OE . i 
* 4 . oa» L. 4 F 9.14 
. 3.4 —— 
— R. TY EEE A: YT EL AHI 
16006 5153038 If 33 the content required 
ä — ů ů ů Q 1 36. — ꝗ V V 
: 480 
. LI 15 0.14 - oC 74 
8 — — g 
29 - 5 
6 —ů— 1353 ; | 920 — = 
OT ]̃ꝗ V — 
2283 18A 
: — | 1 7 8 
} : 1 * — 
1 6 ft 40)7T3{1 ; | ; 4 
HOOD — . 
— 40 | 
1 — — a N 
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OO —äĩʃò f ions ey Gee 


Tho dete, work. of de Foregoing figure er er- 


G pluinedi. 
Ihe. Va are : ſuppoted to enter the! geld at 


2 and chain from 20 to E, and take up the 


ſouth offset t to the left hand. 
Cham the fecond ala! fa E to F, and 
take up the weſt offset thereon. = 


Tien chain the third {tation from F to bt, and 


tak dp the north offsets. 


Chain the fourth ſt: thn from Py to C, wi 


take up thereon the eaſt offsets. 


the 
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And, laftly, meaſure the trapezium CEFG, by 
chaining the baſe line CF, and take the right 
hand offset x g, and the left E. See the c. 
tent of each offset entered at the * of the 


ſeveral dimenſions. VFC 


EXAMP LE Iv. ns 570 


— 99 


Let the following figure 3 a meadow, 


bounded on one fide by a river; the content 
thereof is required. Ff 


* * 
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61 
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North offsets, left hand 77. ; pr 
) 32 5705 25:0 d265. 29 3.5) 
-—O Rams; : 2 
8 
1.00 — 2.86 $ 
$00 ! | 
18:46 4.00 Offsets do. on left hand. 9. 
4.80 W toon! Ro © 
5.66 0.40] 0 - 0 War 
| * 0.86 1.20 — | 3 $a 
x — 6.08| £08 — 0 
8.92 — 5.90] 4.00 — — 0.84 


Long 


10.50 - * x 4.72 4.90 —— 1.08 3. 
1 1.86 — 2.00 5.60 ——— 1.00 | | 8. 
13.00 — — 1.30| 6-88 — 2 11, 
15.06 — —— 1.20 Offset do. on right hand. 15. 
„„ m 3 
L 17.90 — 3.30 0 — 0 | 19. 
19.82 ———— 4.200 1.86 ———0 21. 


21.42 — 4.36 3.00 — 0 25. 


22.60 — — 3.72] 3.72 —————0 


nd. 
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Weſt offdets, left hand. 


—— 0.60 
2 — 0.90] 


$3.10 warn 
24.20 —— 
28.80 — pt B24 565 


Eaſt offsets, left hand. 
0 


5.20 — 1.10 
7.80 — 1.70} 
16-64 — -0 


29,60 W $4 CIS 44 3 M >. 


2 


1 


417 
0 — — 0 


» 1 3 111 412 


4.46, —= 1,80 
+a $ * 2 ** „„ „ „„ 6 3233 4 SV 
1. 5:00) rpm 
. c * 2 i * 4 # 
. 0 b 160 


0.50 
7 F149 1319 
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14.00 ——— 1,40 
=# © + 7 ©, AY Ss. # & 34.3 


15.70 ——— 
118-00; ˖ 0 


— 1. 


1 
* 1714 


ey 


11,80 ——— 
15.97 . 3.40] 


21.60 1 
25.40 — — . — 0 


"South offsets, | left hand, 
8 
5 — — 0 
5.20 — —— 0.26 
18580. 0,92 
a6 
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17.14 —— 379. 
19.80 ——, = 1 96 


21, 
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10,20 — 15.00 r. h. 
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Direction in the foregoing meadow. 
When you come into the meadow,. make for 
the welt” fide thereof (though any fide will an- 

- ſwer the ſame end): then fix on a place in the 
hedge, ſuppoſe at T, and caſting your eye to- 
wards the oppoſite ſide, fix on a mark in the 
hedge at C, ts which place chain, and as you 
advance take up the left-hand offsets ; then 
chain from C to D, from D to E, and from 
E to F, taking up at the ſame time the left hand 

offsets; then meaſure the trapezium CDEF, then 
are your dimenſions ended, which you may 


caſt 4: in ys field; if you think proper. 


585 | EXAMPLE V. 


et it. be 0 to meafure the flowing 
ſmall eſtate, conſiſting of four incloſures, ſo that 
the dimenſions thereof may be caſt up by the 
pen, and afterwards planned if defired ; 1 de- 
mand the content of the whole, and of each 
field ſeverally. 
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DIMENSIONS . | 
In meaſuring this eſtate, you muſt be very ac- 
curate in your dimenfions, otherwiſe you can- 
not poſſibly give a juſt return or plan of the 
ſame; but, here note, if you meaſure an inner 
offset in one field, there will be no occaſion to 


K2 | 
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have an offset up 'to the ſame hedge in the 


adjacent or adjoining field (ſee the eaſt offset 


in the ſield A); and when you come to meaſure 
the field B, there will be no occaſion to mea- 
ſure or ſtraighten the weſt ſide thereof; but ob- 
ſerve to take the area of the eaſt offset in the 
field A, from the area of the dimenſions of the 
field B, and the remainder is the true area 
thereof. Forget not to leave marks in the corner 
of every field you come to when meaſuring (to 
which you muſt meaſure); for inſtance, when you 
come to the corner D, in the field A, leave a 
mark in the hedge, and alſo at x, underneath 
which the chain muſt come when you are mea- 
ſuring thereto in the adjacent fields; and when 
you meaſure the weſt offset therein, it will be 
needleſs to take notice of the hedge which 
lies up thereto. When you are meaſuring the 
field B, to wit, the weſt hedge having the cir- 
cular form thereof in the field A, the area of 
which muſt be taken from the trapezium DxaT, 
and the remainder being added to the north, 
eaſt, and ſouth offsets in the field B, the ſum 
will be the true area thereof: then proceed in 
like manner in the fields C and D, till you 
have completed the whole. See the dimenſions. 
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Dimenſions i an eftate in the cond 71, 
in the Pariſh of P——, and T_ 2 — 
belonging to l 
tenant at will, duguft, 24th; 1798. 


Field A. . 8. off. L. H. Fd. A. | 


N. off. L. H. ; — Field D. 
1444 . 2914 
56k ——— 1.90] 7.60 ——— 1.60 
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Field 8. d 


— Field C. 
ee 


R. H. Offset E. Fd. B. 
. 
0 — 0 

4.24 — 1.60 

7.60 ———— 1.20 


10.60- —— 0 


- 0.60 
- 0" 


12.00 — 
14.40 — 


3.60 


R. H. Offset, N. Fd. B. 
R. H. Offset, 8. 12 * | , | e 


„ een 
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6.40 ————— 0.60 
8.90 —+—-— 0 

13.00 1.84 


— 4 


10806 
| 16.40. 0 
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6 Trapezium DTax. 
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( ö — — I EN Tn * ( ) 


12.40 R. 
13.30 ] 
24.20 — . 0. 


io Sl. 
E. Offset L. H. 
254__.; 
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W. Offset, IL. H. FdC. 
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B. | S. Offset L. H. Fd. C. 1 10 pries Ab Bock Cm 
| de 93561804 ; £35: x Þ-2 o# TOE * "296 
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3.40 il -Bapoſe 5 you enter babes d A; at the 1 

2.40 C, from whence (after you have ſet up a mark) 

0. chain to the corner D, and take up the left hand 
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offsets; then chain from th corner D, to tlie cor. 


ner x, taking up the eaſt offsets; but here ob- 
ſerve, that theſe offsets project into che weſt fide of 
the field B ani therefore you need not ſtraighten 
the hedge! o both fides';/' but take care to men- 
tion at the top of the. dimenſions; Minus Field B, 
thus abbreviated, — Fd. B; in like manner chain 


offsets thereon, and take care to place at the top 


of the dimeènſions, — Fd. D, as before taught; alſo 


chaĩm from G to the corner C, and take up the weſt 
offsets; then meaſure the trapezium Px G: pro- 
ceed from e towards x, arid take up the right and 
left hand offsets, tlien field A is finiſhed. At the 
mark x enter into 'the field N, and after you have 
obſerved” the form thereof, chain from x to the 
corner a, and take up the ſouth offsets thereon, and 
mention at the top of the dimenſions, — Fd. C 

from a, chain to the corner T, and take up the 
eaſt offsets; alſo from T chain to the corner D, 


apd take up the north offsets thereon; then mea- 


ſure the trapezium Dxa T, by chaining from D to 


the corner a, and taking up the right and left 


hand offsets; then at the mark a, enter the field 
C, and chain from a, to the corner F, and take 
up the 2 offsets; alſo from'F n to e 


r- 
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ner b, and take up the ſouth offsets; from the 
mark at b chain to the corner x, and take up the 
weſt offsets thereon, and place at the top» oft the 
dimenſions, — Fd. C. Then chain from the trape- | 
zium xa Fb, from x to tlie corner F, and take up | 
the left and right hand offsets; return to the mark 
at b, enter the field P, chain from b td the cor- 
ner d, and take up the ſouth offsets thereon; 


from d chain to the corner G, and take up the 
welt offsets ; alſo meaſure the trapezium Gx bd, 


and chain from G to the corner b, and take up 


the right and left hand offiets; and you have 


finiſhed the whole. 
T# chis example, I have def gnedy omitted in 


the field notes, remarks, as ponds, pits, timber, 


buildings, &c. which might perhaps have oc- 


curred, being apprehenſive the ſame would ra- 
ther confuſe than edify in this place: moreover, 
I have directed to meaſure each incloſure ſepa- 
rately, though contrary to that correct and expes+ 
ditious method of chaining a main line acroſs an 
eſtate, and meaſuring the incloſures ſeverally that 
you paſs through, as they are met with, on the 


right and left hand, whereby a plan with leſs 


trouble may be drawn from the dimenſions fo 


ken. 
: 4 


140 


8 91 


1 


\The account of the Sts 
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—'Eaſt offsets left hand, Fd. A 


Field C. Eaſt offsets left hand 
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Weſt offsets ditt 
Trapezium xb Fa 
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| — Right hand offsets Fd, B - - 
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- Weſt offsets ditto 1! - +»: 18 7%: 
to 5171 Trapezium OD GD: Dt ata 
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A, Barnfield 39711 


D, Cow paſture 40674 
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Field D. South offsets left hand - - . - 3032 
Weſt offsets ditto 3484 
| Trapezium cdbx- - =, 40842 
47064 
— South bets h. Fd. A 2913 63 914 
— = Welt de h. Fd. C 3477 5 
ad 1 40674 


The amount of the whole aficts with as names 5 
each incloſure. 


| R 

— "24""'8 
B, Horſe paſture 29634 — 9 . 18 22 + 

0 

1 


C, Oak field 3077 — 


*. 5 FEY ks ap | 
- > 8 


2 
4 


Total 87 .'3. 39% 


| Admit it was required to meaſure (with the 


chain only) any quantity of land, the number of 
the cloſes ever ſo many, and the form of them 
ever ſo irregular, by the conciſe and expeditious 


method of taking a main line, and afterwards to 


plan the ſame, from which a map may be obtained, 
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Directions to be obſerved roſten main lines are 
be ſome of which directions reſpect meaſuring, 
and the other mapping. 


| Mbaſyre or chain a main "7 ſome way acroſs . 


the eſtate you are to meaſure, whereon perpen- 
diculars may or can be erected on the right and 
leſt hand, to the ſubtending corners or right an- 
gles in each and every incloſure you meet with 
in chaining or advancing through the ſame; but 


if you ſhould happen to be obftrufted' by pond, 


river, building, or any thing elſe, you may at the 


brink of the pond, or pit, ſtretch the chain to the 
right. or left, (which ever is moſt convenient) at 
right angles to the line you are meaſuring; and 
at the end of that chain, &c. you may proceed 
parallel ta your firſt line, until you are paſt the 
pond ; then one chain, &c. at right angles, on the 
fide the pond lies, will bring pow in a direCtion 
with your firſt line. 

At pleaſure you may fix at any part of the 
boundaries, and from there chain the above men- 


tioned line quite acroſs the eſtate (it matters not 


whether a meridian, parallel, or compound line) ; 
which, when you are chaining or meaſuring, care- 


fully obſerve to take the dimenſions of each in- 


cloſure that you pak through. 
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| Having finiſhed this main, Hine; and the dimen- 


ſions of each field, caſt up by the ſame; and after- 


wards, with ſcale and dividers, plan the field 
notes; which done, repair to that part of the eſtate 
unmeaſured (whether on the right or left hand), 


and meaſure it alſo, either with another main 


line or otherwiſe, as appears moſt convenient :' caſt 
up and plan thoſe dimenſions with the former, and 
in like manner proceed until the dimenſions of 
the whole be completed. But in meaſuring any 


une (perpendicular to your main line) which ex- 
cludes a part of the field wherein the fame is 


taken, whether to the right or left hand thereof, 


the ſame muſt be taken up as an offset upon an 


offset, and entered, as already directed, in its pro- 


per place: this being done, and you perceive any 
other part or parts of the field which thoſe lines 


that are perpendicular to the main line compre- 


hend or include, in that caſe meaſure the ſame 


diſtinctly, as offsets upon offsets, or otherwiſe, till 
there is no part omitted or left out. den 


It matters not whether you caſt up the Anne 


ſions before or after they are planned; but ſee 
that you leave not the premiſes before the plan is 
accurately finiſhed; I mean; before you have noted 
and inſerted every thing remarkable n 


—— . ̃ ——— — — — oo 
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otherwiſe the map thereof will be as imperfect as 


the plan; for from the plan the map is obtained. 
Return the ground plot (only) of all the edi- 


fices, buildings, &c. except you have orders to 


ſhew the elevation of ſome beautiful edifice, ſuch 
as the manor houſe, hall, &c. which ſhould not 


appear in the identical place where the ſame 


ſtands, but in ſome vacant corner or place of the 


map, laid down from as large a ſcale as that va- 


cancy would admit of; for if erected or drawn 


upon the foundation or ground plot, according to 
its real ſize, that is to ſay, projected from the ſame 


ſcale, the beauty of the edifice will be rendered 


thereby almoſt inconſpicuous; and if it be drawn 


or laid down (where its real foundation is) from a 
large ſcale, the adjoining gardens, folds, cloſes, 
ccc. will, conſequently be concealed or covered 


thereby, which induces me to recommend yacan- 


cies to repreſent the elevation of buildings in. 
Having heretofore given ample directions and 
cautions to young practitioners, concerning the 
true method of meaſuring and planning, I ſhall 
now proceed: to Example VI. There are not 


only ſingle. fields to be meaſured, but care muſt 


be taken how they adjoin to the adjacent inclo- 
ſures, ſo that the ſame. may be accurately plan- 
ned. However, the ſurveyor hath this advantage, 
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when many conjoined fields are to be ſurveyed; | 


for having -meaſured: any or all the ſides of one 
field, though extremely irregular, thoſe hedges 
that intercept the adjacent incloſures will appear, 


when that field which he has meaſured is plan- 
ned. If your orders be to return a map, wherein 
the contents muſt not appear, which often hap- 
pens, and eſpecially when large demeſnes, ma- 


nors, &c. are to be ſurveyed ; in that caſe, get a 
reference book, with-as many leaves therein as 
the ſize of the eſtate ſhall require, and place a 
letter or number in each field that is repreſented 

in the map, which will refer to the name and 

quantity thereof in the reference book, the ſame 
letters or numbers being put therein; and if any 


manor, &c. conſiſt of ſeveral tenements, the ſhad- 


; ing in the —_ e dicover the * Ut firſt 
J ſight. _y © Þ 4 " 6 , 


"When buildings; folds; 5 wid or FS 


ever elſe that is inacceſſible do occur, or interpoſe, 
between any two perpendiculars, the true area of 
the ſame may be thus obtained. From the area 


of the' ſpace that thoſe two perpendiculars in- 


clude or comprehend, deduct the area of the cir- 
cumjacent offsets that lie between the main line, 
"thoſe perpendiculars, and the buildings, gardens, 


folds; &c.; the remainder will be the area of the 


pon 
- 8 * 
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inacceſible. ground, water, &c. 8 any 


two perpendiculars are met with at the ſame 


_. eplace, one of which is occaſioned by. a road or 
_ lane, in caſting up the dimenſions, that which 
reſpetts the lane muſt not be noticed, as it is 
deſignedly taken to plan the: ſame by; but in. cal- 
culating the area of the road, is then conſidered, 
I the ſame hath not been before nnn. and 


ddiſtinctiy meaſured. 


In drawing or forming a plan, let all thoſe lines 


that denote boundaries and fences, be drawn 


with a black lead pencil; and ſee that all otherlines 


be drawn with one of the points of your dividers 
guided by your ſcale); which laſt mentioned lines 


I term or call by the name of obſcure, occult, 


or dry lines: and if a miſtake ſhould happen to be 
bread will take out the fence or pencilled lines; 


but if you ſind the boundaries correct, then dra 


or trace them off with pen and ink. 


EXAMPLE VI. 


Let plate 3. repreſent the ground plot of an 
Ae boleseing to W P, Eſq. and it be 


required to meaſure the ſame with the ſame only, 
ſo that the dimenſions thereof may be caſt up by 


the pen, and afterwards an accurate plan de- 
lineated there from, whereby a map properly em- 


” 


147 


pellihed, and the true content of each field in- 
ſerted therein may oy obtained. "Seq, the map, | 


Plate 4.- 


Dimenfions of an | airs in F. 
of E » belong ging to FI 
June 12, 1798. | 


Bridge mea. L. H. off. W. 12 ech trees E. ſide 


r, in the county 
© 


4937 N bridge meadow. 
000. 209 willow trees W. ſide 
0.42 — 2.50 long meadow, and 74 
4.20 — — 2.40 oak trees on E. ſide do. 
8.30 —— 2.40 | 6 willow trees W. fide 
12 OO — 1.00 calves meadow. 
15. 10 Th Sůo. mea. 0 | | 
15562 

18.80 ————— 3.80 
. 
24.66 6.60 
27.40 — 6.40 
3040.80 An olset on ditto, long 
34.48 . 1,20 | meadow,. R. H. 
37.20 — —0 5 60 | 
40.90 — — 2.60 0 — 99 
43.50 <gre. mea. 5.00 1.60 — 1.56 
46.10 Th gre. mea. 5. 80˙ 55.00 0 

«1 6 kk 3 — 
a GEES 5.40 An offset ditto, green 
31-00 360 | - meadow, L. H. 
991% ena, 108% 
— 0 
ZE OR Ä— 0.25 3.40 | F706 : 
5.80+h calves mea. O0 Fa 0 | - 2.20 

58.0 — — 0.80 | | 
60.80 2.20 
63.60 - — 3.00 
11.30 ——— 2.30 | 


73.00 —————= 0.00 | 
; L 


E. 
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R. H. off. E An off. on ditto R. H. 
3 a. ET: Iu 
—_— meadow. 0 5 
29437 10 
* — — 15.10 An off. upon that L. H. 
7.30 —_— 
15.10 Thlon. mea. 718.40 1.70 — 1.60 
Lu 4 ei 
29 00 — „ 8.00 n on. on ditto FH. 
27.30 ————— 12.400 0 
40.20 — ==". 7,04\ 8.80 —===== 7.80 
A a 1.90 
46.10 Th green mea. 4. 40 An off Wen H 
1402 | 512 
49.00 - 4.60 0 0 
51.70 9d 
| *#1.90 —=———— 0 
58.00 Th calv. mea. 7.80. 5 
2074 An off. on ditto L. H. 
1 3 
60.40 —— 6.70 3 
68.30 — 11.90] 3.20 2.00 
71.80 — 15.64 4.40 — — 0 
73.00 ends Iſt main line 9 An off. on ditto L. H. 
1434 
0 — —„-— 0 
6.50 —— — 2.30 
. > ARID 
An off. on ditto 1 H. 
2380“ 
0 —— 10 
8 | 5 — 1.80 
7.20 — — 1.60 
10.80 — - 0 
15. 64——— of 


— 4 


T 
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R. H. off. W. 
New cloſe, 2d main line. 
AN: 
3.20 —— — 3.30 


1574 ; 
7.60 ＋ h pond cloſe 6.80 
11 70 — — 9 00 
20.20 —————- 5.00 

11814 | 


24.00 < long mea. 12.80 |_| 


f 


An off. on ditto R. H. 
123 | 
— ——,0 
5.90 — — 1.00 
"6.80 5 — 0 


"An of; on 3 R. H 
8 
8 — HR 
00 210 
— Le 


29.20+h primr. cloſe 9.90 


Ay off. on n ditto 1. H. 


36 oak trees on S. ſide, 
co paſture, with a pit 


9614 554 
36.40 < pc. & pit ſide 6.9 — 
42.80 + h aſh field 4. 20 
| 112 7.00 —— 7.00 
1 3 0 9.90 0 
; 44.590 — — LE GUaA: 3.80 2 Ws 
n 8 n An off. on a ditto L. II. 
| 58.60 + hcow paſt. 4.00*| 1015 
64.50 ——mmanmm== 6:40 | 0 — * 
| $.60 —— 1.80 


- [4.20 ————— 0 


An off. on ditto R. H. 


cloſe, and 31 poplars on 


W. fide, with a pit in| 
hedge between and 


ſandy field. 

79 pre trees N. fide, pond 
cloſe, with a pond near 
cal hide. 


in the hedge between Sh: 4 
| horſe paſture. 0 — 0 
47 aſh trees N. fide new} 2.60  ———— 2.60 


F1.00 ————— 0 


ö 


1. 2 


— w — —— —„—ê Are ee 


— —— — 
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An off. on ditto L. H. 


7 


E. off. I. H. 
New cloſe.” PII 53⁴ - 
— LU wrt — 070 
O — 9.60*[*9.60 VM 0. 
0.40 <= ſandy field 12.00] . e eee 
| —_ An off. on ditto R. H. 
7.60+h pond fd. 11.8 2644 
19874 0 — — 0 
; — 0. 
17.80 thro' the pond 8.74 ——— 
22.80+h the marſh 5.60 An off. ditto R. H. 
e 0 
24.60 by a pit 4.20 64.40 —— 1.70 
10664 | 5.60 ————— 0. 
29.20 Th primr. cl. 5.60*} An off. on ditto L. H. 
— 0 7 188 
eee * — op 
51.00 6.00 | - — - 
54.00 0 An off. on ditto L. H. 
a_— — „„ | 
| 23074 0 —— 0 
58.60 + h cow paſt. 8.80% 3.00 — — 1.80 
: * 3 
64. 10 by ſide of a pit 8.80 ing 8 8 | 
71.94 -— 12.86 An off. on ditto. L. H. 
73.64 ends 2d main li. O * 
| 1 0 - 9: - 
7.30 — 4.80 
8.28 — — 2.0 


8.80 ————— 0. 


— — | ep 2 „2 K a 


mh, 22 3a 


ON! 4 CO 


80 


80 


70 


18.9324 
35.20 off. in h clo. 6. 10% 
413.60 — 6.46 
86 — 7 
52.97 Th ſandy fd. 4. 40“ 
4212 
54.80 — 3.48 
59.50 — 1.60 
62.28 = 100 
68.00 | — 0.64 
70.0 = 0.60 
72.0 — 


W. off. L. H. 


Horſe paſture, 3d main | 


line. 
714 
0 | 8 
8.00 — 3.90 
15.64 + h oak fd. 3.70% 
9174 
18.40 5.20 
26.0 + h barn fd. 8.00 
11694 
31.20 9.40 
34. 60— 6.20 


35.20 + horchard. This 
main line runs along the 
fence that divides the 
orchard from the home 
cloſe, the offsets in the 
home cloſe are taken 
from the ſaid fence. 


| 


* | - 


4.40 


1 


An off. on ditto, R. H. 


We 
O - Oo 
*3.70 — — 2.00 
An off. upon that, L. H 
. 
9 - 1 
22.00 — 0.90 
An off. on ditto, L. H. 
0 — 0 
5.90 ———— 0.64 
*6. 10 0 


An off. on ditto, R. H. 


662 | 

0 — - 0 
3.20 1.90 

wow 


7 Walnut trees in ſ. fide 
horſe paſture, 40 fir trees 
E. fide, and 53 oak trees 
on N. fide. 

38 oak trees on E. fide 
oak field, and 129 oak 
trees on N. ſide, with 
pit at W. S, 6 apple 
trees on E. ſide barn 


field, with pit at E. . 


LE 


— —— es ol 4 — — * — 
* 


. Q a ne ee 
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R. H. offset E. a 


An off on ditto, R. H. 


36.20 E of fold 12.60 

47.50 S of fold 11.00 
| 1 

52.97 Th ſdy. fd. 11.40% 


55.50 — — 11.20 
58.60 120 
62.68 — — 11.20 
66.80 — 10.48 

69.60 ———— 8.40 
70.60 — — 6.90 
72 .0 ends the 3d, main 

ne, 


Pr IIS 


Horſe paſture. | = 1 
252243 | 0 —0 
D > — — 10.60“ 10.00 — 1.50 
2.011.310 —0 
e £ = SE] An offset on * * H. 
* eee eee j re, 1 - 
13.06 S oak fd. 12.08 £ 300t 5 
+... RAO. 1833 PE 
1564 + hoak fd. „„ may 
22. FR eee Gs 8 3 
26.0 Th Abn. fd. 13.00 An offset on do. L. HI. 
* — 42244 | = 
F — 
32.20 —— 11.60 212. 48 — — 1.00 
* 
$5.20 1 1346 This contains the area 


of the orchard, garden, 


fold and yard. 
An offset do: R. H. 
5124 | 
10:96 —— 5.56 
11.20. 4.00 
11 40 — -0 


152 Elm trees on W ſide : 


home cloſe, 6 apple 
trees on E fide, 150 oak 


trees on E fide ſandy 
field, and 32 aſh on N 


bh ſide. 


31 
To meaſure this eſtate, let the ſurveyor re- 


pair to any part of the boundaries; ſuppoſe at 
A in the ſouth ſide of bridge meadow, and there 


fix a mark in the hedge, and being furniſhed with 


a chain, croſs ſtaff, meaſuring pins, and a perſon 


(who ſhould know the name of each incloſure) 
to lead the chain; then fix a mark on the 


oppoſite fide the eſtate as at B, to which place 
a chain for a main line, and raiſe perpendiculars 

therefrom to the ſubtending angles, corners, or 

bends in the hedges in every field the main line 


paſſeth through; but always remember, when you 
meaſure any perpendicular, to leave the meaſuring 


pins, that pertain to the main line, ſtanding with 


the laſt pin your foreman ſtuck therein, otherwiſe 


a miſtake in counting your pins or arrows may 
| inadvertently be committed. Your field book 
being prepared and ruled, in the firſt column 


thereof, page the firſt, enter thoſe dimenſions 
that are on the left hand fide of the main line; 
and in the firſt column of the next page inſert 
the right hand dimenſions thereof; the two re- 
maining columns reſerve for remarks, and off. 
ſets upon offsets: and for the young learner's 
thorough information therein, permit me to 


hand him through the dimenſions taken on the 


right and left hand ſide of the firſt main line i in 
L 4 | 


154 


this eſtate. Having inſerted the owners and 
tenants names, alſo the townſhip, pariſh, county, 
and the name of the firſt field, with L. H. in 
the firſt column, firſt page, and R. H. in the 
firſt column, ſecond page. If the ſum ap- 
pears, the ſituation and bearing of the main 
line may be diſcovered. Whilſt you are thus pre- 
paring the field book, you may direct your fore- 
man (if you have no other aſſiſtant) to go and 
ſet up occaſional marks; this done, begin and 
ſtraighten the eaſt and weſt ſides of bridge mea- 
dow, by taking the right and left offsets, or per- 
pendiculars from the main line. At A on the R. 
H. is O chains; with your croſs ſtaff a perpen- 
dicular to the fide of the cow paſture=15 chains 
10 links; at the end of that is an offset upon an 


offset R. H.—1 chain 70 links, and at the end 


of that is an offset upon that L. H. to corner of 
cow paſture at the mark D. l chain 60 links; 


all which enter in your field book in the right 


hand column. Return to the mark at A, and 
chain along the main line at 42 links thereon; 
a perpendicular will ariſe on the left hand-=2 


chains 50 links; then return to the arrows left in 


main line, and chain the ſame at 4 chains 20 


links; there will ariſe an offset on L. H. 2 chains 


40 links; at 7 chains 30 links; there is an offset 
R. H.==10 chains 08 links; at 8 chains 30 
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links there is an offset L. H. 2 chains 40 links 3* 
at 12 chains there is an offset L. H=1 chain; 


at 15 chains 10 links is O on the left hand + 


hedge in < of long meadow, but on the right 


hand at 15 chains 10 


links, there is 0; + 13 


chains 40 links; and upon that, two offsets at 
8 chains 80 links, there is an offset L. H. 


7 chains 80 links; at 13 


chains 40 links there is 


an offset IL. H.—1 chain 90 links; and an offset 
upon that, at 84 links, there is an offset R. H. 


84 links. Now, admit it was required to know 


the true content of bridge meadow, the dimen- 


ſions are as follow: 


L. H. offset W. 


4392 
8 0 
0.42 — $0 
4.20 — — 2.40 
8.30 ———» 
12.00 ————— 1.00 


15-10+h L. M. 0 


An offset on do. R. H. 


2054 
0 —— 0 
215.10 1.70* 
An off. upon that do. I. h. 
214 
1 — 0 
{ *1.70 — 1.00 


* When you haye meaſured 10 chains of the main line, return 


your 10 arrows to your chain, leader noting the fame in your 


field book; and you muſt always remember to return your arrows 
do the leader at the end of every 10 chains: in the firſt main line 
you will return your arrows 7 times, | 


"9h wr oe Wes 
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R. H. offset, E. I An offset on do. L. I. 


e 
0 ——— 15.10% O ——0O 
7.30 ———— 10.08 | 8:80' ———— 7.80 
15.10 4 h l. m. 13.40#[#13.41 ———— 1.90 
| | An off. upon that do. 
5 © - 
12 
0 — 
0.80 ———— 0.80 
| 1.90 — D, 


- The offsets collected. 
Perches. 
4392. 
299432 
20342 
212 
906 
12 


Area 4528 228 Acres, 1 Rood, 8 Perches. 


By which it appears that the true content of 
the field is 28 acres, 1 rood, 8 perches; and ſo 


of any other incloſure herein. It would be great 
prudence in the young ſurveyor, to ſelect the 
particular dimenſions of every field that the 


* 
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main line paſſeth through, and caſt up the ſame 
ſeverally, by which their reſpective areas are 


obtained; and when he finds that he is expert 


and ready therein, the difficulty which at firſt 
ſight preſents itſelf (in caſting ſuch dimenſions 
up by the pen), will ſoon vaniſh. But not to 
commit a prolix digreſſion, let us proceed in the 


ſurvey: now return to the arrow ſtanding in the 


fence corner of long meadow, put your chain 
through the hedge, and proceed to chain your 
main line towards B; at 18 chains 80 links in 
long meadow, is an offset on L. H. g chains 
80 links; return to your ſtanding arrow, and 
chain your main line; when you have meaſured 
20 chains, return the arrow as before; at 22 
chains there is an offset on R. H. 8 chains ; at 
22 chains 48 links, there is. an offset L. H. 
=6 chains 20 links; at 24 chains 66 links, there 
is an offset L. H. = chains 60 links; at 27 
chains 30 links, there is an offset R. H. 212 

chains 40 links; at 27 chains 40 links, there is 
an offset L. H.—6 chains 40 links; at 30 chains 
40 links, there is an offset L. H. 4 chains 80 
links; at 34 chains 48 links, there is an offset 
L. H.—4 chains 80 links; at 34 chains 48 
links, there is an offset L. H. I chain 20 links; 
at 37 chains 20 links, there is O L. H. fide of 

N 4 a 
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the river; at 40 chains 2 links, there i is an offset 
R. H. 2 7 chains 4 links; at 40 chains 90 22 


there is an offset L. H.=2 chains 60 links; 
43 chains 50 links there is an offset L. 42 5 


5 chains; there is an offet upon that at 1 chain 


60 links; there is a perpendicular R. H=1 


chain 56 links; and at 5 chains there is O to 


corner of green meadow'; return to the arrow 


ſtanding in the main line, and proceed towards 


B; at 46 chains 10 links, croſſeth the hedge into 


green meadow, there is an offset R. H. 


chains 40 links; and there is an offset upon that 
at 3 chains 20 links L. H. 2 chains; and at 4 
chains 40 links O, return to the arrow left in the 


hedge in green meadow, and there is an offset 
L. H=5 chains 80 links; there is two offsets 


upon that; at 3 chains 40 links L. H. an offset 
chain 72 links; at 5 chains 10 links there is an 
offset L. H.=2 chains 20 links; at 5 chains 80 links 


there is O to the river ſide; return to the arrow left 
in the hedge, and proceed with your main line in 
green meadow ; at 48 chains 60 links there is an 
offset L. H. 5 chains 4 links; at 49 chains there 


is an offset R. H. = 4 chains 60 links ; at 51 chains 


20 links, there is an offset L. H.—3 chains 
60 links; at 51 chains 70 links there is an offset 


R. H.=11 chains 30 links; at 53 chains 40 


links, there is an offset L. H. chain 40 links, 
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55 chains, there is an offset L. H. 60 links; 
at 56 chains 25 links, there is an offset L. H. 
25 links; at 58 croſſeth the hedge into calves 


chains 50 links, there is an offset L. H=2 chains 
30 links; at 7 chains 80 links, there is O to hedge 


pond field; return to the arrow ſtanding in the 


hedge, and there is an offset L. H. = 80 links in 
calves meadow: now proceed on with your 


main line towards B; at 60 chains 40 links, 
there is an offset R. H. = 6 chains 70 links; at 


| G 5 
60 chains 80 links, there is an offset L. H. 


2 chains 20 links; at 63 chains 60 links, there 


is an offset L. H. = 3 chains; at 68 chains 30 


links, there is an offset R. H. 11 chains 90 
links; at 71 chains 30 links, there is an offset 


L. H. 2 chains 30 links; at 71 chains 80 links, 
there is an offset R. H. 15 chains 64 links; and 
upon that there is three offsets; at O there is 


an offset L. H. = 1 chain 20 links; at 3 chains 


meadow); there is alſo an offset R. H.—7 chains 
80 links; and there is an offset upon that; at 6 


10 links, there is an offset L. H.—1 chain 80 


links; at 7 chains 20 links, there is an offset 
L. H. =I chain 60 links; at 10 chains 80 links 


there is O; at 15 chains 64 links to the corner 
of new. cloſe, return to the arrow ſtanding in 


the main line, and meaſure to B==73 chains ; 


160 


the end of 1 the gelt main line. Now, repair to 
the unmeaſured part of the eſtate: ſuppoſe we 
ſet up a mark at C, the north fide of new cloſe, 
and another mark at D, the ſouth fide of cow paſ- 
ture; then chain from C to D for the ſecond main 


line, remembering to take the right and left hand 
offsets in each field, and the offsets upon offsets; 


at C there is an offset L. H.=9 chains'60 links to 
the corner of ſandy field, and ſet up a mark in the 


hedge at F; then return to the main line, and chain 
towards D, taking the right and left hand offsets 
in each field, as before taught; when you have 


chained the main line to x = 71 chains 94 links, 


in cow paſture, there is an offset L. H:= 12 chains 


86 links, to the corner of horſe paſture; then re- 
turn to the arrow left in the main line at x, and 


chain to D = 73 chains 64 links: here ends the 
ſecond main line (or ſtation). Then proceed as 
before to the unmeaſured part of the eſtate; ſup- 


poſe at E, the corner of horſe paſture, and ſet up 
a mark in the hedge at E, and fix upon the mark 
leſt in the hedge at F, the corner e ſandy field; 


then chain from E to F for the third main line, 


taking the right and left hand offsets thereon in 


every field you go through; at 36 chains 20 links, 


croſſeth the hedge into the orchard, and the end 


of the garden, at 52 chains 97 links. The orchard, 
garden, buildings, &c. muſt be meaſured all to- 


gether like one field, which ſee the field book. 


ſio 
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When you have meaſured orchard, garden, &c. 
return to the main line, and chain to the mark 
at E in ſandy field; which Bog finiſhed, con- 


cludes the ſurvey. 


Abbreviated characters in the field b book explained. 


I H, or h 
CE 
: 


| Here follows. the area 


— 
SEE corner of a field 


* 


croſs hedge 
Field 


of the fore going dimen- 


fions of this eſtate; reſpectively collected from the 
| held book, as they appear therein. 


Bridge Meadow. 
L. H. off. W. . 4934 
R.H. off. E. 2943 


S. off. on do. RH. 205% 
E. off. upon that L. H. 214 
L. H. off. ditto N. 906 
R.H. off. upon that E. 12 


| 


4582 


Long Meadow. 
LH. off W. 15562 
N. off. on do. R. H. 
R. H. off. E. 
N. off. on do. LH: 


- 


70 


a New Cloſe. 
L. H. off. E. 10006 
N. off. on do. LH: 532 | 


S. off. on do. R. H. 2647 


RH. off, VW. 385 T 

2 
„Fön ee 
R. H. off. W. 13742 


N. off. on do. R. H. 123 


6084 


L. H. off. > 19872 | 

0 6. off. on do. RH IS: 

; 
37602 

45 * 
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Green Meadow. | | The Marſh. 
L. H. off. MW. 528 R. H. off W. 113814 
S. off. on do. L. H. 1024, N. off. on do. R. H. 213 
R. H. off. KE. 14024 8. off. on do. L. H. 5544 
N. off. on ditto— 1434 L. H. off. E. 1640 


— mr er mrs a 


e 2640 
. i 
__ Calves Meadow. Primroſe Cloſe. 
LH. off. W. 5414L-H. off. E. 1066; 
R. H. off. E. 2074 N. off. on do. L. H. 188 


N. off. on do. L. H. 230 R. H. off. W. - 9614 
by S. off. on do. L. H. 101 


2846 

Ah Field. wad Hh 
a LH. off. E., Igo; Barn Field. | Bri 
N. off. on do. LH. 482 R. H. of. E. - 17745 — 
- R. H. off. W. 11284. off. on do. 1 984. Cal 
L. H. off. W. 11692 Ne 
23872 1 „ Por 
Cow Paſture. ; 18 5 22 1 
L. H. off. E. - 23074 Home Cloſe. . Alb 
| N. off. on do. L. H. 3141 Home cloſe is meaſured Cox 
R.H. off. W. . 7984from the weſt fide of the il 02 
N off. on do. R.H. 91 main line. | — 
- L. H. main line 18934 Ho 
3312 . Orc 
S. off. on do. L. H. 314 Mk 

N. off, on do. R.H. 664 

, LR: 19914 


VVV 


| > | wh — — 1 . 


A of 


tO | S 
r | +[+ 


S. off. on do. R. H. 
L. H. off. WM. 


* Horſe Paſture. 
RH. of. E. 
127 


25222 


7144 


63 


Orchard, garden, fold, 
building, and yard, they 
are meaſured from the 
eaſt ſide of the main line. 


M 


_—_— 


N. off. on do. R.H. 58. |R-H. main line 26244 
W. off. upon that L. H. 14 Sandy field. 
| R. H. off. E... - 27794 
r 348578. off. on do. R. H. 5124 
Oak Field, L. H. off. W. 4214 
R. H. off. E. 24034] GO 
S. off. on do. R.H. 3004] 1 3718 
LIEMEW. -. 91H. 3 
36311 | 
The whole collecte t. | 
8 PDerches A RP. 
Bridge Meadow - - - 4528 = 28 1 8 
Long Meadow -< - <, 60844 = 38. 0 44 
Green Meadow - 21771 = 13 2 178 
Calves Meadow - 2846 = 17 3 26 
New Cloſe . 21432 = 13 | I 23% 
Pond Cloſe <- '- - - $7604 = 23 2 0 
The Marſh - - - - 2164 = 14 2 4 
Primroſe Cloſe 23171 = 14 1 $74 
Aſh Field - - - - - $4 - 4 3 
Cow Paſture - - -.-. $512 — 
Horſe Paſture - - - 34353 = 21 1 354 
Oak Field VF 3621 = 22 2 21 
Barn Field , - - 230424 = 19 0 24 
Home Cloſe - - 19914 = 12 1 312 
Orchard, Garden, 8c. &c. 26243 = 16 1 244 
Sandy Field <- - 37134 = 23 0 334 
| 50349 =314.92. 
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Theſe dimenſions being caſt up, your next care 
will be to plan the whole, from any ſcale of equal 
: parts, that you ſhall think proper ; which, when 
performed, if the ſize thereof be either too large 
'or too ſmall for the intended map (for which di- 
rections ſhall be given hereafter) to enlarge or di- 
'miniſh the ſame to any ſize. The ſmall compaſs 
of this treatiſe induces me to make choice of an 
Half quarter inch ſcale, i. e. 32 Statute poles to 
an inch, to plan this eſtate from ; but, nothwith- 
ſtanding, I would adviſe the young ſurveyor to 
plan the ſame from ſundry ſcales, ſuch as inch, 
half inch, quarter inch, &c. which will greatly 


eedlfy him in the art and praftice of planning; but 


let him ſtrictiy obſerve whether his plan bears a 
thorough ſimilitude to plate 3 ; for if not, a miſtake 


is committed, which may readily be diſcovered 
by compariſon. 85 
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CHAP. VI. 


Teacketh how to plan (dimenſions taken by the 
chain only) all manner of regular and irregu- 


lar inclaſures, whether bounded bu curved or 


circular hedges; likewiſe, a manor, lord/hip, 
or any quantity of land, containing any number 
of incloſures contiguous to one another; and, if 


required, a correct plan delineated from the 


dimenſions, whereby a map, decorated with pecu- 
liar ornamental embelliſhments,may be obtained, 
See plate the 5th, which is a map of the eſtate 
taken from the plan of plate the 4th, 


YOU muſt take up your dimenſions, as 


hath been already taught in the foregoing chap» | 


ters, and caſt up the contents, as before directed, 
by the pen; and though you have dimenſions 
planned, you muſt not (as thouſands have done here- 


tofore) caſt up from the plan, it being impoſſible to 


tell the links under ten, upon any ſcale, exactly; 


and of conſequence your work would be ſubject 
to error, which your pen is no ways liable to, 


hen your dimenſions are accurately taken, and 


M 2 


he productions of your working the ſame, proved 
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as you proceed; you may, with the greateſt cer. 
tainty, rely on your return of the ſame. | 
Now, when your dimenſions are taken and caſt 
up, the next thing to be done, is to lay down the 


ſame upon paper, for which purpoſe the ſcale is 


very neceſlary. There are ſeveral different ſorts of 
ſcales (with regard to fize), viz. ſcales of equal 


parts, containing 1, 2, 3, 4; or 10, 20, 30, and 


40, chains to an inch; and theſe are decimally re- 
duced to any other ſize, according as the mea- 
ſurer hath occaſion to uſe them. 


Directions to uſe the ſcales of equal parts. 


| © The ſcales of equal parts are for meaſuring or 

laying down lines, and are differently made and 
divided, if the 1, 2, &c. be accounted no more, 
the ſubdiviſions at the end and top are one, deci- 
mally divided into tens and hundreds. 

But if the 1 be reckoned 10, the 2, 20, 8c: 
whether upon the inch, half inch, or quarter inch, 
the ſubdiviſions are chains, and tenths of a chain; 
that is ten links; and when you call the 1'or 2, 
and 100 or 200, &c. the ſubdiviſions at the top 
repreſent ten chains each, and thoſe at the end 
one chain; for inſtance, if it were required 
to take 430 chains of the ſcale, ſet one foot of 
* dividers in 4, (whether inch, half inch, or 
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quarter inch, it is not material, ſo that it be 


the ſcale you propoſe to plot by), and the 
other foot in the third: diviſion, at the top, and 


that extent will contain 430, which is the ſame 


diſtance that repreſents either. 4 chains 30 links, 
or 43 chains. | 


But here « every large diviſion, when. the num- 
bers 1, 2, 3, &c. are placed, are accounted 100, 
viz. 1 is 100, 2-is 200, &c. and then every ſmall 
diviſion at the top 1s 10, and each one at the end 
repreſents 1 chain only; and i in this caſe, if there 
be any odd links, you muſt compute them be- 
tween the (ARGS; as ſuppoſe. you muſt ſet 
off 64 chains 46 links, ſet one foot i in 6, and ex- 
tend the other to tlie four firſt ſmall diviſions at 


the top, 2% if you were to ſet off 64, and that re- 


preſents 64.00, or 64 chains then ſhift both legs 
of the dividers about 5 divi rifions at the end, that 1 is, 


| between 4 and 5 the 4 repreſents 40links, 0 that 


you muſt compute as near as you can the 6 odd 
links between the fourth and fifth diviſion; and 


from 6: to that place. is the 92 64 chains : 


46 Inks required. 
Thus having explained the [= it follows 


next to apply it to uſe, being provided with 


a pair of dividers, whoſe legs are of equal eng 
and points * fine. | | 


5 5 
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EKAMPLE. 


| Any line or distance meaſured by the chew, how 
to lay down the ſame upon, . | 


cle then ſuppoſe the line AB to een 
a field ſide, which, being chained, is found to 
contain 44 chains 25 links. 


— 
4 
a , 4 . 1 : 
» 
>, * a. 
- 8 805.” 1 2 A > * j 
d = if 3 
_ — _ A „ —_ — th. 2 — — — CC EE 
* * _ a i bd 7 hs. ed 8 
% * 


Now, to lay this down fo . inch, 


or quarter inch ſcale, ſo that the ſame may be 
laid down upon paper almoſt to any ar it may 
be performed as follow: 

With the dividers and ſcale, draw a right line 


at pleaſure; ; then fix one foot of your dividers at 


the figure 4 in the ſcale that beſt ſuits you intend- 


ed ſize; but if the inch be too ſmall, you may dou - 


ble or treble, &c. your chains and links in each 
line you lay down, and take the ſame of the 
inch; and if the quarter inch ſcale be too large, 


| inſtead of multiplying, you muſt divide by 2 or 3, 


c. and ſo of apy other ſcale. ' But to proceed; 
ſuppoſe the aboye is required to be laid down 
from the half c quarter inch ſcale, and let the re- 


preſent 10, the 2.20, &c. then fixing one foot of 


the dividers at the. point 4 for 40 chains, extend 


the « 
top 

and 
half, 
8, t. 
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long 
four 
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the other foot to four of the ſmall diviſions at the 
top (which will repreſent the four odd chains), 
and for the 25 links ſhift down two diviſions and a 
half, which are marked at the end with 2, 4, 6, 
8, then you will have the whole extent of 44 


chains 25 links, to wit, the ſpace from four of the 


long diviſions on the half quarter inch ſcale unto 
four of the ſmaller, comprehending both, ſhifting 
in a right line for 25 links, two and a half of the 


parallel lines from the left hand to the right at 


the 1 you have the extent ſought. 


PROBLEM I. 
Teacheth to protract or plan upon paper anten in 
the form * a geometrical APES: ct 
1 180 9 
EXAMPLE. 0 63 07 208. 


lt! is coil to > plan the following dimenfions, | 


brought from chap, 2, prob. 1, from a ſcale” of 


$ chains, or 38 poles to an inch.” 5 1 88. 
Ü 
DIMENSIONS. 'T 
| Co Bw 
0 — - — 14 20 
14.20 — — 14 20 


244 $27 8 LE $2 # 
ND: 1 > 
— 4 174 ; 7 1 7 : 
, * "I ge 4 43 
< 4 : 1 - 1 2 \ 31; 
© * aA 1 4 4 f 0 qi 3 
* — +» 7 
tat P 
12 - 194 : if 
* ; 
«„ „ * i 4 
» 444, > 4 * =s 
. 1 
} . 71 „ 
(of y 1 2 n 1 
N ſior 
* n 4 
22 l eeticy 1 . 
* 
* „ = ] 
44 +4 * 11 7 1 441 INC 
4 1 „ # 0 4 175 
4 * "had * . ; S „ z d 
a Fi, . 8 4 # * £4 7%. „ 4 
1211 15 „ 1 11131 8 © 4 "3 +-S 41 l 2 
n b 5! 
7 + 4 . * 4 * 4 1 „ # * 1 
. 1 ii 5 1 N 1 34 £443 4 * $78 % 
* * EW: = 


- ' PROTRACTION. 


+ Firſt: Take up in your dividers the firſt per- 
pendicular, viz. 14 chains 20 links, from off a half 
quarter inch ſcale, and lay it from A to B, accord- _ 4 
ws to the directions given in chap. 2, prob. 1. 
- Secondly. At the point B erect a Fernand wh 
eg 7 of aid geometry (a repetition there- 
of in this place is We, and the ſquare will 
be completed. 55 | | fo 
. fror 


ak s F ; a N 9 


8 ik: of 
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PROBLEM It: ; 
To plot a field in the form of a rectangle, or 
long ſquare, from chap. 2, prob. 2. 
EXAMPLE. 


Let it * required to plan the annexed dimen- 
8 from a ſcale of 8 chains, or 82. _ to an 
inch, 4 "A in * IN F 11 


Firſt. 1 a une — your breaſt 
with the dividers, upon which lay down 16 chains 
64 links, taken from the ſcale;' and then, upon 
the extreme points thereof, at A and B, erect per- 


pendiculars, as you were taught in practical geo- 


metry, and lay thereon 7 chains 44 links, taken 


from the ſame ſcale, from A to D, and from B to 
C; draw a line between D and C, and you will 
thereby diſcover the exact form of the field. that 
contains your dimenſions wherein they are taken. 
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ö PROBLEM III. 
© ._ To protract a triangle. 


EXAMPLE. 


Rl. is required to plan the aered dimenſion 
4 a ſcale of 8 chains, or 32 poles to an inch, 
from . n 3. 


- % N 
3 A * 23 "— — wth 
: T 5 
4 4 — : 0 


Draw a baſe line AB, at pleaſure, then from a 
fcale of equal parts take 8 chains 79 links, and 
lay them down from A to m, and thereat erect 


the perpendicular mC, upon which lay 7 chains 
28 links: (taken from the fame ſcale); from m to 


take 14 chains in your dividers, and lay it 


down from A to B; let there be drawn two lines 
_ from A and B to the point C, by which you have 


ve 
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mate the form of the triangle. PST arc 


ing to the above dimenſions. 


- P 1 
— N 


PROBLEM IV. 
To poten a trapexium. | 


n . . KAANSK. "> boo 2 1 
Bi is required to plan the engl ene 


| from. a ſcale of 8 chams, or 382. poles to an nm 


from chap. Ines N ri at 


yy 


99 40 left band perpen. 
5 - 11.0 right hand ditto | 
18,88 — o 


The difficulty. of planning the foregoing di- 
menſions vaniſhes when you conſider them as 


two diſtinct triangles, having one common baſe, 


commonly called the diagonal. At pleaſure draw 
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the "diagonal line AC; and make the triangle 
DAC; then take from your ſcale of equal parts 
9 chains 24 links, and ſet it off from A towards 
C, and there erect a perpendicular to left hand, 
upon which lay down 4 chains, the firſt perpen- 
dicular found or met with in the field; from the 
ſame ſcale take 13 chains 92 links in your di- 
viders, and lay it alſo from A toward C, at which 
place erect a perpendicular alſo, and lay thereon 
11 chains, your ſecond perpendicular, and join 
the points A, B, C and D together, and it is done. 
| PROBLEM V. 
Let it be e to plan the Allens 6 
taken from Chap. 5, Example 1. ; 
DIMENSIONS, 
11352 


e. 
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1 4 
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CONSTRUCTION. 


Draw the line AB at pleaſure, and Gow the 4 
ſcale of equal parts take 2 chains ,32 links i in 
your dividers, and lay it down from A toward B, 
and thereat erect a perpendicular, and lay thereon. 

3 chains; take from the ſame ſcale 3 chains 
70 links, and lay it down from A toward B, 
and lay thereon 3 chains 74 links; take 4 chains 
84 links in your dividers, and lay it down from 
A toward B, and erect a perpendicular thereon, 
and lay 3 chains 80 links on the ſame, and take 5 
6 chains 30 links of the ſame ſcale, and ſet it 
from A toward B, upon which ſet off 3 chains 

28 links at right angles, as before. Thus pro- 
ceed in planning the aforeſaid offsets until you 
have done the whole baſe AB=28 chains 40 
links, at which place there is no perpendicular. 

With a black lead pencil (made very ſmall 
or fine), draw a curve line through thoſe points 
in the. ſeveral perpendiculars, which you may 

afterwards either blacken with a drawing pen 


B:. 
** 
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Y ; by a ſingle line; otherwiſe make a fine hedge 


that ſhall repteſent the ſame, and it is done. 
| e eurved hedg 


boundaries thereof firſt drawn, with a lead pen- 


bread after you have drawn the ſame with ink, 

or made a hedge ; but ſee. the bread be not too 

new: | 
| PROBLEM VI. 

Let it. be required to plan the irregular field 
CEFG. See Chap, V. Example 3, An the 
following dimenſions. 

DIMENSIONS, 
South offset 12 H. North 8 Left Hand, 
. 1ſt. ſtation. 3d ſtation, 
240% % bf 
9.7 r TY OO |. 999 = — 
0.90 —————— 1.66 
2.90 ———— 1.32 


10.50 —— 0.20]: 
12.30 ——— 1.66 
16.0 — — 2.34 


D +: in each field that you F 
7 Plan, muſt in like manner be laid down, and the 


cil, which may be rubbed out with a little white 


1 , * . | | 
4.46 TART = 0.60 10.830 ̃³ñ 3.32 


6.80 — 1015.0 ——.— 3.54. 
8.30 — — 1.60 8 


c 
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Weſt offset, Left Hand,|Eaſt offsets, Left Hand, 


2d ſtation. 
2454 


8.80 —— 10.26 R. H. 


[15.30 — 40 L. H 


24.86 — 


60e e; 2666625 
. | 
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—— Draw CF at pleaſure; then from a ſcale 


of 8 chains, or 32 poles to an inch, take 24 
chains 86 links in your dividers, and lay it from 
C to Fs take in your dividers 8 chains 80 links 


from the ſame ſcale, and lay it from C to x; at 


the point x erect a perpendicular towards the tight 
hand (it being the firſt you took in meaſuring the 
trapezium), and lay thereon 10 chains 26 links; ; 
als take” in 15 chains 30 links, and lay it from 
C to y, at which point ere& a perpendicular to 
the left hand, upon which lay off your ſecond 
perpendicular, to wit, 12 chains 70 links; 


then from the ſeveral points CE, EF, FG, and 


GC, by drawing the lines CG, GF, FE, and 
EC, with your dividers, upon which lines, plan 


_reſpeCtively the particular offsets as you mea- - 


ſure them in the ſaid field. 
By the directions given in the laſt problem, 


plan your fouth offsets upon the line CE from 


the point E, the end of the firſt ſtation; plan your 
- weſt offsets on the line EF; at the point F 
begin to lay down the north offsets on the 


ne F G; at G begin to lay down your eaſt . 
ſets on the line GC; now all your outlines being 


drawn with a fine pointed lead pencil, ſhews 


you a true and exact repreſentation of the 


field. : 5 * | | | | | yy 


8 
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Odjerve the following direction. 

| You may either meaſure each field ſeparately; 
as already taught, and plan the. ſame, or other- 
wiſe begin at one ſide of the eſtate, it matters 
not which, and draw a line quite acroſs the ſame ; 
then meaſure each field you come into as directed 
in Chapter V. Example VI. by taking your di- 
menſions upon the right and left hand. N 

Until you are thoroughly maſter of planning, 
it is adviſeable not to meaſure more than three 
or four fields, till you plan your dimenſions, other- 
wiſe your forenoon dimenſions may be planned 
in the afternoon; however, when you become 
pretty tractable in the field, every other or third 
day will be ſufficient to plan your 2 | 
or field notes. 

Having made choice of a i feale to pln” by, | 
you muſt proportion your paper accordin gly; to 
wit, if you deſign your intended plan to be ſo 
large as not to be contained in one ſheet of 
common white paper, it will then be neceſlary 
to ol a ſufficient number of ſheets together. N 
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PROBLEM vil. 


Let ie hs . to plan the following: dimen- 
ons, from a ſcale MH eight chains, or 32 poles 


to an inch. See Ch ap, 


V, and Example V. 


Note —Each field w was meaſured ſeparate. 


DIMENSIONS. 
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The field wherein you firſt began is called the 
feld A, which you muſt lay down (from a ſcale 
of 8 chains, or 32 poles to an inch) upon paper 
as you took it up. Draw a line with your di- 
viders of a ſufficient length, then aſſume a point 

Ng 


* —— — 
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therein, as C; take 8 chains 30 links in your di- 


viders, and ſet it toward t; at the point t erect a 


perpendicular towards the right hand, and lay 


thereon 11 chains 78 links to the point G; take 


9 chains 74 links in your dividers, and ſet it from 
C to the point u, there erect a perpendicular to- 
wards the left hand, and lay thereon 6 chains 


20 links to the point D; then take 21 chains 


40 links, lay it from C to x, and that is the dia- 


gonal of your trapezium. - Now join x and D, by 
drawing the baſe line xD, then ſet off your offsets 


_ thereon, as taught in Problem V; draw the line 


DC from the two points, and ſet off your offscts 
thereon ; then draw the baſe line CG, and ſet 
off the perpendiculars thereon : draw your fourth 
baſe line Gx, and lay the offsets thereon, and 
with your pencil trace off the hedge or fence of 


- the four baſe lines, as before taught, and you will 


have the true form of the field A. 


The next you entered was field B, which to 


plan, proceed thus: Take 24 chains 20 links in 
your dividers, ſetting one leg in the point D, and 


deſcribe an arch; from the fame ſcale take 13 
chains 8 links alſo in your dividers; ſet one leg 


in the point x, deſcribe an arch that ſhall inter- 
ſeQ the former in the point. a; then draw the 


baſe lige xa, and the Wegen! Da; ike 12 chains 


4 


| 185 
40 links in your ien . ſet one foot in the 
point D, and the « other i in the point Pp, and erect 


a perpendicular thereon, to the right hand, and 
lay thereon 5 chains 14 links to the point x: take 


| 13 chains 30 links, and ſet it from Dtoq; ere a 


perpendicular to the left hand, and lay thereon 
8 chains 30 links to the point T, left hand; join 
the baſe lines aT and TD, and lay the offsets 
thereon ; 3 then with Your pengil trace the hedges 
as | before. 

. Proceed to field fol take 12 N in your di- 5 
riders, and, ſetting one leg 3 in the point a, de- 
ſcribe an arch ; then from' the ſame ſcale take 


20 chains 12 links alſo in your dividers ; 3 ſet one 
foot. in the point x, and deſcribe an arch that 3 


ſhall interſe& the former in the point F; then 


_ draw the diagonal xF and the baſe line Fa; take 


10 chains 80 links in your dividers, and ſetting 
one foot in the point x, extend the other to the 


point v, exe& a perpendicular, and lay thereon | 


7 chains 50 links towards the left hand to point 
a; take alſo 11 chains 52 links, and lay it from x 
to u; ereQ a perpendicular thereat, and lay there- 
on 7 chains 70 Unks to the point b: draw your 
diagonal xF, and the baſe lines Fa; Join the 
lines Fb. and bx, ſetting off your offsets thereon, 

and trace. the hedges + your, black lead pencil, 

* | | 
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The next you enter into is field D: take 24 
chains 20 links in your dividers ; ſet one leg in the 
point b, and the other will reach to the point G; 

take 11 chains in your dividers, and ſetting one foot 
in the point G, the other in the point o, at which 
place ereCt a perpendicular, and ſet off 11 chains 
80 links towards the right hand to point d; take 


13 chains 80 links, and lay it from the G to the 


point r; there ere& a perpendicular alſo, and lay 
thereon 11 chains 20 links to the point x; then 


draw the bafe lines bd and dG, and lay your per- 


pendiculars thereon ; alfo, with your lead pencil, 


draw the hedges, as before taught, and you have 
a true repreſentation c of the eftate. 


If you would chuſe to repreſent a large inclo 
fures in a little compaſs, you muſt uſe a ſmall 
| ſcale, as one of 40, 60, or 80 chains to an inch; 


but, on the contrary, if you propoſe to expreſs 


every ſmall particular or incident, a large ſcale 


is the more ſuitable, viz, 1, 2, 4, or 10 chains to 


an inch, there being always more room in a large 
; E to expreſs remarkable things, which 9 


be contained in a ſmall one. 

Thus haying obtained (upon paper) an accurate 
and particular plan of the eſtate, your next care 
muſt be to reduce or tranſmit the ſame to vellum, 
or royal imperial Paper; ſome gentlemen chufe 
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rchment, becauſe, as I ſuppoſe, it is both aus- 
ble and cheap; but let not any ſuch expect a well 


finiſhed map, ſince it is not in the power of man 
to embelliſh, draw, or write well thereon ; hows 


ever, it is every ſurveyor's buſineſs to conform with 


and obey his employer's orders in this reſpect; 


nevertheleſs, the ſurveyor may recommend vel- 


lum if he chuſes, which at all events can only 


be rejected. 


Directions to plan the eftate, from Chapter V. 
Example VI. 


Being accommodated with a ſhine of paper, 
ſcale, and dividers, draw an obſcure or dry line 
quite acroſs the ſheet of paper, perpendicular 


to your breaſt, that ſhall repreſent the firſt main 


line in the fields; fix upon a point, as at A, and 
take from vour ſcale 73 chains, and lay it from 


A to B, which points limit the firſt main line; 


upon the left hand ſide thereof lay down thoſe 


dimenſions that were taken upon that ſide in the 
field; the right hand fide is appropriated to all 
thoſe dimenſions entered in the right hand co⸗ 
lumn of the field book, which being 1 85 
before you, proceed thus: 

At the beginning at A there is no perpen-. 


dicular in the left hand column, but there is 


{| 
I 
il 
if 
: 
1 
| 
4 
0 
| 


169 
one in the right band colump=15 chains 10 
links; at the point A erect a perpendicular to 


the right hand, by applying the end of the ſcale 5 


upon, and parallel to, the main line, ſetting. or 
fixing one corner of the ſcale in the point; from 
thence draw a perpendicular or obſcure line, 
whereon lay down 15 chains 10 links, the firſt 


perpendicular ; at the end of this is an offset 


upon an offset at the right hand, that i is, at 1 


chains 10 links, ere&t a perpendicular to the 
right hand and lay down 1 chain 70 links; at 
the end of that there is an offset upon that to 
the left hand; at 1 chain 70 links erect a per- 
pendicular to the left hand, and lay thereon 1 
chain 60 link ; then from A to the points draw 


a pencil line; at the end of 42 links, there is 


2 chains 50 links of a perpendicular to the leſt 
hand, therefore take 42 links from your ſcale, 
and lay it on the main line from A towards B, 
at which point ere a perpendicular to the left 


ſecond perpendicular, and with your pencil join 


this to A; then take in your dividers 4 chains 
20 links, and lay it on the main line as before, 
at which point draw an obſcure perpendicular 
line on the left hand fide, upon which. lay down 
4 chains 40 links, with your pencil join this to 


F FF 


"x 
— 
8 
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the end of the laſt perpendieular; take from 
the ſcale. 7.chains 30 links, and, lay it down from 
A towards B, at which, point erect a perpendicu- 
lar on the right hand ſide, and lay thereon 10 
chains 8 links; with your, pencil join this to the 
laſt right hand perpendicular; take 8 chains 


wards B; at this point exect a perpendicular on 


the left hand ſide, and lay thereon 2 chains 40 
Links, this join with your pencil; take from your 


ſcale 12 chains, and lay it on the main line as 
before, and erect a perpendicular to the left 


band, and lay down 1 chain, which join as be- 
fore; take 15 chains 10 links in your dividers, 


and lay it from A towards B; at that point there 
is no perpendicular on the left hand ſide, as it 
croſſetk the hedge in corner of long meadow, 
but draw a line from this point to the laſt perpen- 
dicular, which completes the river ſide in bridge 
meadow ; at the: laſt ere& a perpendicular on 
the right hand ſide, and lay down 13 chains 40 
links, and on this line firſt lay off 7 chains 
80 links, and then lay 1 chain 90 links, on this 
laſt is an offset upon that which ſet off. Now 
with your pencil draw a line from the laſt per- 
pendicular, trace to the point of the offset upon 


that, from theuce trace the next in the corner 
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of aſh field, and from that point to the point 
in the main line in corner of long meadow: 
now you have the fence of bridge meadow com- 
plete. Next proceed with your main line, take 

18 chains 80 links in your dividers and ſet it 
from A towards B, at which point erect a per- 
pendicular on the left hand ſide, and lay down 
g chains 80 links; take 22 chains from your 
ſcale and lay it on your main line, erect a per. 
pendicular on the right hand fide, and lay down 
8 chains; take 22 chains 48 links in your di- 
viders, and lay it from A towards B; erect a per - 
pendicular on the left hand fide, and lay thereon 
.6 chains 20 links; take from your ſcale 24 chains 
66 links; and lay it on the main line from A 
toward B, at which point erect a perpendicu- 
lar on the left hand fide, and lay down 6 chains 
60 links; take 27 chains 30 links in your di- 
viders, and lay it on the main line, at which 
point ere& a perpendicular on the right hand, 
and lay thereon 12 chains 40 links ; with your 
pencil join this to the corner in bridge meadow; 
take 27 chains 40 links in your dividers, and lay 
it from A towards B, ere& a perpendicular on 
the left hand fide, and lay thereon 6 chains 40 
links; take from your ſcale 30 chains 40 links, 
and lay it on the main line, at which point erect 


— 
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2 nne on the left had ſide, al lay 
down 4 chains 80 links ; take 34 chains 48 links, 
and lay it from A towards B, ere& a perpendicu-- 
lar, and lay thereon 1 chain 20 links; take from 


your ſcale 37 chains 20 links, and lay it on the 


main line from A towards B, at which' point 


there is no perpendicular; the main line toucheth 


the fide of the river at this part on the left hand 
fide : now with your black lead pencil trace the 
river ſide through all the perpendiculars to the 
point in the main line in corner of bridge mea- 
dow; take in your dividers 40 chains 20 links, 
and lay it on the main line from A towards B, 
at which point erect a perpendicular on the 
right hand ſide, and lay down 7 chains 4 links, | 
with your pencil join this to the laſt right hand 


perpendicular; take in your dividers 40 Chains 


90 links, and ſet from A towards B, at which 


point erect a perpendicular on the left band, 


fide, lay thereon 2 chains 60 links; take 43 
chains 50 links in your dividers and lay it on the 
main line, erect a perpendicular on the left hand 
fide, and lay thereon 5 chains; upon this per- 
pendicular there is an offset upon an offset to 
the right hand; take in your dividers 46 chains 


10 links ſet from A toward B, at which point, 


there is no perpendicular on the left hand ſide, 
2 
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for the main line crofſeth the hedge in that point, 


but ere& one on the right hand, and lay down 


4 chains 40 links; upon this there is an offset 
upon an offset left hand; from this point with 
your pencil join the two laſt perpendiculars ; likes 
wiſe draw a line from this point acroſs the main 
line to the laſt left hand perpendicular, and from 
that point trace the river ſide to the point left off 


at before: now you croſs the hedge into green 


meadow; where -there is a perpendicular on the 


left hand ifidezz5 chains 80 links; on this per- 
pendicular there are two offsets upon an offset 


to. the left hand, cheſe being drawn, take from 


your ſcale 48 chains 60 links, and lay it from A 
towards B; at this point ere: a perpendicular 
on the left hand fide; and tay thereon 5 chains 
40 Inks; take in your dividers 49 chains, and 


ay it from A towards B, at which point erect 


à perpendicular en the right hand ſide, and laß 
thereon 4 chainls 60 links; take 31 chains 90 


ks in your dividers; and lay it from N townrds 
B, at Whieh point -ere&t '& "perpendicular on the 


left-hand ſide; and la down thereon 3 chains 60 


Inks; take 51 chains 70 links # your Alviders, 
and lay it from A towards By at which point 
erect a perpendicular on the Aght hand ſide, 
and lay dow thereem II hams 90 links With 
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For pebel draw” a line to the Wer. of Ing 
meadow ; take in your dividers 53- Chains 40 


Unks, and lay it down on the main line, at which 
point erect a perpendicular on the left hand 


| fide, and Hy thereon 1 chain 40 links; take 


from your fcale 35 chains; and Hy it down 
from A towatds- B, at which point erect 4 
perpendicular, and lay down thereon 60 links: 
take 56 chains 25 links in your dtviders, ah 
hy it on your miain line; at that point etect 
a perpendicular on the left hand fille, and | 


Aibieok 23 lists; take from your ſcale 38 chats, 


ind lay it Gown from A towards B, at "which 
point Here is no perpendicular on the left Hand, 
for the main line cröffethr the hedge in the corner 
of calves mezdow; from this Point, wir yout 
black lead pencil; trace the fiber ſide through 


All perpendiculärs {s the corner of long meadow, 


but on the right hand erect a Perpendicutat, ang 
hay thereon 7 chäftts- 80 litiks ; upon this pt 


petdicular is an offset üpoh an offset to the 


left had; draw u pencil Hine frott this" point 


to the river fide for the hedge; how 'trofs the 


hedge, there is à perpendiecdTar'on the left Hand 


de: 80 links; tue from For fcale 60 chains 40 


lidks, and lay it down from A' towards B, at which 


point erect a perpendicular on the right ant 
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fide, and. thereon 6 chains 70 8 take 60 
chains 80 links in your dividers and lay it on 
the main line, at which point erect a perpendieu- 
lar on the left hand fide, and lay thereon 2 chains 
20 links ; take 63 chains 60 links in your dividers, 
and lay it from A towards B, at which point 

erect a perpendicular on the left hand fide, and 
lay down thereon 3 chains; take from your ſcale 
68 chains 30 links, and lay it down from A to- 
wards B, at which point erett a perpendicular on 
the right hand ſide, and lay down 11 chains 90 
links; take in you rdividers 71 chains 30 links, and 
lay it down on the main line, at that point erett a 
perpendicular on the left hand ſide, and lay 
down 2 chains 80 links; from this point trace the 
river ſide through all the other perpendiculars to 
the corner of green meadow; take 71 chains 
80 links in your dividers, and lay it down from 
A towards B, at which point ere& a perpendicu- 
Er on the right hand, hide, and lay down thereon 
15 chains 64 links to point C; from the point at 
C draw a line to the corner of green meadow, : 
which line will divide calves ' meadow from 
pond cloſe and new cloſe ; on the laſt perpendi- 
_ cular there are two offsets upon an offset to the 
| left hand, which plan; take from your ſcale 
73 chains, and lay it down fn A to B; from the 
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point C draw a line to the point B, and from B 


| to the laſt left hand perpendicular. Now you 


have completely planned the firſt main line, the 
next thing is to plan your ſecond main line: 


draw a line from the point C to the point D, 


and lay down thereon 73 chains 64 links; then 
begin at the point C and lay down the right 


and left hand perpendiculars, till you come to 


the point D; likewiſe be careful to draw the 


| hedges of each field exact, and mind that you 


enter every pond, pit, gate, 8&c. in each field : 
now proceed to the third main line; draw a line 
from the point E to the point F, and lay 72 
chains thereon ; then begin at the point E, and 
lay down, your left and right hand perpendicu- 
lars, till you arrive at the point F, drawing the 
hedges, ponds, pits, &c. in each field, as before 
taught; alſo lay down the ground, plan of the 
houſe, buildings, &c. All difficulty of planning $ 
from main lines depends upon drawing them 
exactly true in their proper place: theſe done, 
the work will then be found to be Fxeeoding 
eaſy. . | 
With pen and nk 3 or trace off all the 
pencilled lines in the plan, then is 'the ſame 


| ready to be transferred to a map or vellum, or 


0 
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| whitever elſe is intended for that purpoſe, which 
- to perform, obſerve the following | 


' DIRECTIONS, i 


A To 0 vince or trace off upon vellem, nos 
g or paper, the plan of an eftate, and cinta 
1 embelliſi the ſume. 
The ſize of your vellum, parchment, or paper, 
being adapted to the plan, whereon if greaſe or 
any thing elſe hinder the pen to ſlide freely, 
a little pounce rubbed thereon occaſionally, will 
greatly help the ſame, alſo prevent the ink from 
ſpreading. Lay your plan carefully upon the vel- 
lum, parchment, or whatever elſe you intend to 
| draw your map upon, then three or four ſmall 
nails being ſtuck into the table through the 
plan and corners of the -vellum, &c. to pre- 
vent the ſame from ſhifting or moving (though 
weights, or books, with care, anſwer the ſame 
purpoſe); then with the point of your dividers 
trace off all the lines on the plan, preſſing the 
fame gently, ſo that the impreſſion may appear 
on the vellum, &c.; thus having traced over all 
the lines exactly, take up the plan, and you will 
ſee underneath all thoſe lines upon the vellum, 
&cc. that are in the plan, and then with a fine 
85 * and good Indian ink, make thereon hedges, 


hich 


ment, 


vards 


aper, 
aſe or 
reely, 
„ will 
from 
e vel - 
nd to 
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1 the 
pre- 
nough 
ſame 
viders 
8 the 
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er all 
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a fine 
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xc. ſuch as appear in the following Map. When 


the hedges, &c. belonging to each and every 
field, are finiſhed, it will be a great addition to 
the beauty of the Map, to adorn the hedges on 


one ſide with proper ſhadings or colours to re- 
preſent the ditches; and the paſture or mea- 
dowing being touched up with a tranſparent 
green colour, in imitation of graſs (but not 


daubed on); | arable or. ploughed land with a 
brown earthen colour, &c. laid on in ſuch a 
manner as will render the ſame all through 2 


ſmilitude of ridges and furrows. There are 


many gentlemen that chooſe to have Map of 


their eſtates ornamented with colours; but, in 
my humble opinion, good Indian ink is much 
preferable thereto; however, it greatly behoves 
every ſurveyor to pleaſe, if poſſible, his em- 
ployer, and therefore I ſhould think it adviſeable 
for thoſe who are ſo employed, to have a 


ſmall ſpecimen of their performance upon vel- 
lum, curiouſly ornamented, to ſhew their em- 
ployers, wherein ſhould appear ſome ſmall cloſes 


| finiſhed with Indian ink, and ſome with co- 
lours. Having completed the fields, &c. in 
the Map, make choice of a compartment, or 
vacancy therein, at the top, if poſſible, to draw 
we coat of arms belonging ** the enn 


0 2 
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that owns the 1 with ſhield, RY 3 ſup- 
porters; the ſhield ſhould be drawn fo, that it 
may contain the title, townſhip and county, 
or any thing elſe that is proper to denote the 
ſituation thereof. The art of drawing ſuch orna- 
ments will ſoon be obtained by afliduous ap- 
plication, and ſome inſtructions therein from a 
 limner, In another compartment or vacancy, 
draw the dividers, pen, the ſcale you laid down 
the Map by, &c.; draw the mariner's compaſs, 
with the flower-de-luce therein, pointing to the 
north exactly. However, for the young learner's 
farther improvement herein, here follows a Map 
of the eſtate mentioned in the foregoing ex- 
ample, properly embelliſhed, wherein is repre- | 
ſented paſture, meadowing, ploughed land, and 
whatever elſe that is neceſſary, which will un- 
doubtedly edify more, than if ſeveral pages were 
wrote. upon the occaſion. Now, if the whole 

be well performed, the Map will be a neat orna- | 
ment to hang up in the owner's ſtudy, or where- 


ever elſe he ſhall chooſe, ſo that at pleaſure, he | 


may fee. his whole. eſtate in his chamber, and 
likewife the particular quantity of each and 
every incloſure therein, without any manner of 
trouble, but rather a pleaſure. Thus having 
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an eſtate (conſiſting of any number of inelofures) 
may be ſurveyed by the chain, and alſo how the 


ſame may be accurately planned and Mapped, 1 8 


come, in the next place, to ſhew how a pond, 


pool, mere, wood, or any inacceſſible ground may 


be en e 8 
How to meaſure 4 mere, or pool of water. 
- RULE. 


From the area that the rectan galar Es in- 


clude, deduct the area of the ſeveral inſets that 
are between thoſe lines, the mere, or No. &c. ; ; 
the remainder will be the true area e 


EXAMPLE. 


Admic 1 4 ab 5.70 8 water, 
and it be required to know the . frue content 


— 3 i "3: 3 
- ” 


\ 


DIRECTIONS. 


Set up your croſs ſtaff at or in 1 the corner 73 


and there fix upon two places, or marks (to wit, 


at B and D), at right angles to each other; mea- 


ſure the line AD, and take up the left hand m- 

ſets thereon, which being entered, return to your 

croſs ſtaff at the mark A; but forget not to leave 

a mark atD; then chain the line AB, upon Which 
88 
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take up the infots on the right hand thereof: fix 
your croſs ſtaff. in B, which will direct you to 
chain another. line at right angles to the laſt mea- 


ſured line, to wit, BC, 


upon this alſo on the right hand fide. 


and take up the inſets 
Now 


chain from C to the mark left at D, and take up 
the inſet thereon, and it is done; thereby you 
have obtained the following dimenſions: 


26.68 


DIMENSIONS. 
8. er WB 4 E. inſets, R. H. takenupon 
te line AD. the line Gees 
1 6824. . 
0.62 — 40.80 Doe 
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N. inſets, R. H. taken upon 
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The ſeveral | 


5 the line BC. 2 inſets upon J 
; 9824 the lines 
Qik 5 00 141 
5.90 — 1.20 
9.06 '————= 3.80 „„ 
| The area of the 
12.20 — — 4,24 
5 9000 figure ABCD 9690 
IH enn Take from ABCD 29084 
21.40 * * 1 K 1.90% — — 
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Ihe true area. A R F 
in acres 43 0 14 
The content of the mere 


ee to plan the afore/aid eme : x 


the mere. 
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| Dies __ line AB at pleaſure; at the polar A 

__ a perpendicular on the line AB to the point 
D, and lay on 22 chains 80 links. Next lay all the 
ſouth inſ-ts thereon; then from the point D trace 
the water's edge through all the inſets to the point 
A; ſo you will have the ſouth ſide of the mere 


plantied. Take 26 chains 68 links, and lay it 


down from A to B, and lay thereon all the weſt 
inſets; then trace the water's fide through all the 


inſets to the point B; at the point B erect a per- 
pendieular, and lay thereon 22 chains 60 — 


Q4 


to the point C; then lay down all the inſets 


| thereon, and trace the water's ſide through all the 


inſets. Next draw the line CD, and lay down 


the inſets thereon ; trace the water's fide through 


all the inſets, and then you will have the true plan 


of the mere: in like manner are all woods planned, 
Directions to the young > and 
| eee hatly * | 


Whes a hit interpoſds in the ſurvey, 1 in chain- 
ang over the ſame; you may find both the arch 


aud alſo the chord line, i. e. the hill's foundation, 
thus: If the hill be not very ſteep, let your fore- 
man, at tlie end of every aſcending chain, ſtick 


down his arrow, keeping the chain end cloſe to 


the ground, whilſt you hold up the chain at full | 


ſtretch, breaſt high, or higher, until it be parallel 
to the horizon, to wit, at right angles to a ſup- 


poſed line between your 'chain-hand ſo poiſed 


and the arrow formerly ſtuck down, the chain 
end being held exactly over the ſame. In this 


manner proceed until you ſurmount the hill, by 


which means you will have the foundation line 
of the hill, as far as you thus advance thereon; 
and, as you aſcend, you may alſo meaſure the 
ſlant thereof, which will enable you to find the 


f 8 
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ſuperficial area and altitude of the ſame, if re- 
quired. In deſcending a hill, you muſt perform 
the part of your foreman, when aſcending, whilſt 
he raiſes his chain hand, &c. as you did before. 
But if the hill be very ſteep,” your beſt way then 


will be to meaſure up and down the ſame by half | 


or quarter chains,. which, with care, will more 
effectually anſwer your end, than all the inſtru- 
ments ever conſtructed for the like occaſion. 
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To reduce a large plan into a ”— adage ac- 

4, © cording 10 any given proportion, and, on the 
TORY s how fo wa eg one. 


sUproskE ABCDE, fig. 2, SE 5, be | laid ; 
down by a ſcale of 2 chains to an inch, it is re- 


. quired to reduce the ſame to 5 chains to an inch. 
Firſt. Draw the line xt, and lay thereon 8 
chains; then divide the ſame into eight equal 
parts; at each diviſion ere& a perpendicular; 
take 8 chains in your dividers, ſet one foot in 
the point x and the other to the point v; divide 


the line xv into eight equal parts: alſo erect a 


perpendicular at each point ; the perpendiculars 
on the line xv croſs the perpendiculars on the 
line xt, which divideth the ſquare xvwt into fixty- 
four complete ſquares. Now, to reduce this 


plan to a ſcale of 5 chains to an inch (fig. 3 plate 5.) 


draw the line Fn, and take from a ſcale of 5 
chains to an inch 8'chains, and lay it down from 
F to n; divide the ſame into eight equal parts, 
ereCting perpendiculars at each diviſion : take 
8 chains from the ſame ſcale, and lay it down 
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5 > 
r dE 


from from F to o, which divide into eight equal 
parts; likewiſe erect a perpendicular at each divi- 
fon : theſe perpendiculars croſs each other the 
ſame as fig. 2. Now, Fomn being divided into64 
ſmall ſquares, this is completed by drawing every 
line or incident that appears in each ſquare of 
the firſt plan, in the fame ſquare of the ſmaller 
plan : the fituation of the lines, &c. with regard 
to the correſponding ones in each plan, will di- 
rect; you to proceed, by imitating, in the leſſer, 
every line, turn, and incident that appears in the 
greater. But if the plan be too ſmall, as if you 
were to enlarge the figure PRS T, in that caſe 
proceed as before directed, by imitating all the 
ſame incidents and lines in the large plan that 
are in the leſſer. Many other methods of reduc- 
ing plans might here be given; but they rather 
ſerve to amuſe than edify. For to have one me- 
thod well in this caſe will be ſufficient for any 


practitioner. 
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To turn or change one meaſure into another. 
RULE. 


To reduce ſtatute to cuſtomary meaſure. 
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Multiply the number of acres, roods, and poles 
ſtatute meaſure, by the ſquare half yards in a 
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{ſquare pole ſtatute meaſure, and divide the pro- 


duct by the ſquare half yards in a ſquare pole 


cuſtomary meaſure, and thp-quotient : is the an- 


Ae GP 264 


Z . 


. 7 0 reduce cuftomary to fatute meaſure. 
. RULE | 


| / Mattiphy 88 of acres, roods, and poles 

cuſtamary meaſure, by the half ſquare yards in a 
ſquare pole cuſtomary meaſure, and divide the Pro- 
duct by the ſquare half yards in a ſquare pole ſta- 


tute. meaſure, and the quotient 1s the anſwer i in 


ſquare poles. 
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EXAMPLE I. 


It is required to reduce 9acres, roods and 19 
poles ſtatute meaſure, of 5 yards and a half to 


the pole, to —— . of 6 yards to the 


pole. 
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EXAMPLE Il. 
Reduce 8 acres and'13 poles cuſtomary mea- 


ture, of 6 yards to a pole, to ſtatute meaſure of 


5 yards and a half to the pole. 


4 Þ 
8 0 13 


1293 

- 2466 

5172 
5172 
1293 


186192 | 
27 remains from laſt example 
121)186219(15391(9 2 19. anſwer | 
121 1440 - ., | 


—— — 


652 40)%½ẽ — ( . 


5 * 
ſan WW. 


963 


1089 
1089 


* 


209 
EXAMPLE ng 


Let 314 acres 2 roods, Cheſhire meaſure, of 


8 yards to the pole, be reduced to ſtatute mea- 
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ſure of 5 n and a half to the pole. 
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| EXAMPLE IV. 


| Reduce 665 acres, 1 rood, and 22 poles ſtatute 
Sable; to Cheſhire meaſure of 8 . to the 
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LAND, heh: it dne property of con- 
tending patties; cb-heifs, joint purchaſers or c 
partners, & c. is occaſionally divided into ſuch 

ſhares. or parts as the co-parties'are entitled there- 
to; and this cannot Poſſibly be done or effected 
without having tecourſe to the aſſiſtance of a ſur- 

veyor, or ſome perſon equally qualified to per- 
form the ſame. 

When any land is to be divided, meaſure the 
ſame by the directions before given, before you di- 
vide it, except it is to be divided into two equal 

parts; and, in ſuch caſe, it may be performed with 
leſs trouble: then proceed by the rule of Fellow- 
ſhip. Bat; '\blfbre you begin, you muſt be inform- 
ed, by the parties concerned where their reſpec- 
tive ſhares ſhould nearly be, namely, whether in 
the eaſtern, weſtern, or ſouthern fides of the land, 

Ke. and if water be ſcarce therejn, i it would be pro- 
per ſo to divide, that each part may have commu- 
nication with that neceſſary element; otherwiſe 


the parties concerned and obſtructed therefrom. 
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will certainly find themſelves aggrieved thereat, 


ſo as not to acquieſce i in, or conform to, the di- 
viſton. 


x EXAMPLE I. 


It is required to divide 566 acres of land 


among A, B, and C, whoſe claims upon it are 
reſpeQtively i in ne as the numbers 5, 7, 
and 9. 75 | 
11 566 
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EXAMPLE II. 


It i is required to divide 780 acres among A. B, 
and C, whoſe eſtates are 1000, 3000, and 4000 
pounds a year; the ground in their ſhares being 
worth 5, 8, and 10 ſhillings the acre reſpectively. 


Here their claims are 1, 3, 4, and the qualities 
of their land are as 5, 8, 10; therefore their quan- 


tities muſt be as 4, 4, +, or, by reduction, as 8, 
15, 16. Now the ſum of theſe numbers is 39; 


by which dividing 780 acres, the quotient is 20; 


which being multiplied ſeverally by three. num- 
bers 8, 15, 16; the three products are 160, 300, 
320, for the ſhares of A, B, C reſpectively. 


EXAMPLE III. 


To cut off from a plan a given number of 
acres, &c. by a line drawn from any point in the 


- fide of it. £ | 
Let A be the given point, from which: a line 


is to be drawn, cutting off, ſuppoſe 5 Acres, 2 


roods, and 14 poles. Fig. 4, plate 5. 


Draw AB, cutting off the part ABC, as near 
as can be judged, equal to the quantity propoſed ; 
and let the true quantity of ABC, when calcu- 


„ —— 


lated to be only 4 acres, $ roods, and 20 poles, 


which is leſs than 5 acres, £ 2 Roh and 14 poles, 
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the true quantity, by O acres, 2-roods, and 34 
poles, or 71250 ſquare links; then meaſure AB, 
which ſuppoſe = 1234 links, and divide 71250 


by 617, the half of it, and the quotient 115 links 


will be the altitude of the triangle to be added, 


and whoſe baſe is AB. Therefore, if upon center 


B, with the radius 115, an arc be deſcribed, and 
a line be drawn parallel to AB, touching the arc, 


and cutting BD in D; and it AD be drawn it 


will be the line cutting off the required quantity 
ABEL. „ 
If the firſt piece had been too much, then D 
muſt have been ſet below B. 
In this manner the ſeveral ſhares of commons 
to be divided may be laid down upon the plan, 
transferred from thence to the ground itſelf. 


5 EXAMPLE IV. 


Suppoſe the field ABC. contains 11 acres, and 
at the angle B there is a pond, and I am to di- 
vide this field between two tenants by a ditch 
drawn from the pond at B, and that each may 
have the benefit of. the pond ; he chat has that, 
9 P 3 : 


How to divide a field that is in the form of a 
triangle into two parts, in any proportion, by a 
line drawn from any angle thereoß. 
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bpiert towards the angle A to have 4 acres, and 


- that AD may be four parts, and DC 7 parts; 


Unks, or 1617 links. th 
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lines to the oppoſite fide, dividing the triangle : 
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the other to have 7 acres. See fig. 5, plate 5. 
Dis ide the line AC at P, in ſuch proportion 


and from D draw the line BD; it ſhall repreſent 
the ditch, that divides the field, as Em. 


Or thus : 
eee the length of the ditch 16 chains 17 


1617 
4 
11)6468(588 
. BS 
96 
88 
88 
88 


Now, ſet 5 chains 88 links from the corner of 
the field at A to D, and draw BD; it is the _ 
where the ditch is to be 1 
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EXAMPLE v. 


From an angle in a given W to draw 
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ber of parts, and in the ſame proportion, by 


the rule of fellowſhip. Then from the ſeveral 
points of diviſion draw lines to the propoſed 


angle, and they will divide the triangle as 
required; for the ſeveral points are triangles 
of the ſame altitude, and which therefore are 
as their baſes taken in the aſſigned proportion. 

Let the triangle ABC, of 20 acres, be a 
vided into five parts, which ſhall be i in propor- 


is 1600 links, fig. 6, plate 5; here 1+2+3+5 


.we have 80, 160, 240, 400, and 720; there- 


and dB 720, then by drawing the lines Aa, 
Ab, Ac, Ad, the Aa is 3 as re · 
** 5 


EXAMPLE VI. 


A triangle: field ABC (Fig. 7, plate 5) is to 
be divided equally among four tenants; but in 
the ſide AC there is a pond at D, which every 

MS. 


into any number of parts, which ſhall be in any 5 
aſſigned proportion to each other, ſee fig. 6, 
plate 5. Divide the baſe into the ſame num 


tion to the numbers 1, 2, 3, 5, 9, the lines of 
diviſion to be drawn from A to CB, whoſe length 


+9==20, and 160020 80, which being mul 
* tiphed by each of the proportional numbers, 
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fore make Ca=80, ab==160, bc = 240, cd==400, | 
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tenant is to have an equal'right to; the queſtion 
is how to ſet out each man's ſhare? From the 
point D draw the line DB to the angle B, and 
then divide the fide AC, of the right angle, into 
Hur equal parts (the number of tenants), in the 
: points a t and g, from each of which draw lines 
Parallel to DB, till they cut the ſides AB and 
BC; and from theſe interſections to the point 
D draw the line Dd, De, and Df, then ſhall 
the four parts ADd, dDe, eDf, and fDe, be 
the parts 82 Ee all > ops. page of the 
Faun at D. 


— 


155 n. EXAMPLE : VIE. 


"Sat the feld in the triangular Hil . 
fig. 8, plate 5, of '6 acres 20 poles, be divided 
between A,B,C and D, in proportion as 1, 3, 5 
and 7, from the pond” in the hedge at V, as 
each perſon may have the uſe of the water. 
Meaſure the baſe RT=1325 links; draw a line 
: from the point V to the point 8; hen 1+3+ 
5 +7==16, and 1325 16 282 links, which be- 
ing multiplied by each of the proportional num- 
bers we have 82, 248, 414, and 579; therefore 
make v b=82, vn 248, be=414; from theſe 
points draw lines parallel to VS, that is, the 
lines n 8; bt, and ex; then by e the 


P 
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lines Vg, Vt, and Vx, the field is divided into 


the proportions required. 
Here follows the vontent o Ju man's Mare. 5 
„ | | 
5 „ A's dere. Fe 


RF Ps 5.1 

e „ , 5 
1 3 27 C's do. „ 

T 3 


13 D's do. 


„ 20 Proof. 
EXAMPLE. VIII. 


5 gentleman has in his eſtate 2 triangle or 


feld A, B, C, containing 3 acres; now he would 
have a garden taken out of the faid field, to 


contain juſt one acre, to be divided from the 
field by the line DE, drawn parallel to Ac. 
There being two. acres to be left in the tri 
angle DBE, and but one acre to be cut off 
in the trapezium DEAC. Divide the line BA 
in the ſame proportion ; ; viz. in three equal 
parts, (the number of acres) of which ſet two 
points from B to g, and one from g to A; then 
find a mean proportional between Bg _ BA; 
it will beline BD: draw DE parallel to AG i it 
is the line or hedge required. ; 
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char IX. 


of Silent proper to be u uſed in waſhing « or 
fading Maps and plots, and how to oO re 
them, and lay Meme on. 


Before I ſpeak of the colours e it | 
will be neceſſary to give an account of the pro- 
per liquids to mix them with, ſo as that they 
may be ſo tranſparent as not to obliterate or 
deface the lines, trees, houſes, or whatſoever 
is neceſſary or ornamental to the Map, and yet 
that they may be durable, ſo as not to fade and 
decay, and likewiſe ſo ſtrong as not to fink fo 


much into the paper as to deſtroy the original 


beauty and ſtrength thereof; and theſe waters 
are made as follow: 

To make Allum Water.—Take a pound of 
allum, and beat it to powder; then put it into 
a gallon, of water, and boil it till the allum bs 
melted, and when cold, put it into a veſſel for 
1 (2 en x 
Note. —If you wet your x. with it Before 


+ ww „ — 


3 
ph OS. 
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them from ſinking into it, but alſo add a ill 
and beauty to them when laid on. 07:8 
Jo make Gum Water —Take a quantity * 
the whiteſt and cleareſt gum arabic, and bruiſe 
it into ſmall pieces: then put them into. a fine 


linen rag, and hang the ſame in clean water £ 


till it be diffolved; then put your finger into 
the water and try its ſtiffneſs, for if it feel too 
glutinuos, add water; but otherwiſe, add more 
of the gum, at your diſcretion. 
Note. Lou muſt temper moſt of your colours 
with this water. | 


The names of 8 proper 2 40 and 
adorn Maps, &c. 


Greens. — en ſap-green, verditure, 
Yr 1 — Saffron, ow denies, mall! 
gamboge. 

Blues. Ultramarine is hs beſt blue ; indi 
| en bice, verditure, litmoſe. iT 
Blacks.—Lamp-black, printers” black, Ld: 
ink, burnt ſhavings of ivory or hartſhorn, &c. 
Whites—White lead in flakes, | 
 Browns.—Soot of wood, rinds of raw, 
| ben brown and umber. 


- — 2 
we 
5 25 n 
4 — — 


* 
a SS ag ue Lt cs 


% Hows tag 


» . * 
7 
7 12 en I TT: 
—— — erners 
Q I I 
2 — 
— 


* 


8 5 
U 1 ö 
i 
8 — — 
- e 
. 2 ftp Fe RT on nes 22 . 4 i 
- —— ——— — P 
— — ISS — — IT — ES < ratio — —— 


— — 
os — — — 
8 2 2 
. 


Wu. 
— 
SP; 
9 —— — 
— het . 


— — 
e 


| 
- Reds — Carmine is the beſt; Indian cakes, 
vermilion, red lead, roſet, turnſol, brazil, Gate 


let, floeks;-lake,. & c. 


New aas theſe e en: to: their 
nature) are to be ground, waſhed, ſteeped, diſ- 


ſolved, boiled, or perhaps burnt; before they 


are ground; here follow the various methods 
of ordering tbe. 


1 Grind a e the 5 on the 
grinding ſtone, and break it pretty {mall with 


your. muller, if it be in lumps, and pour a little 


water at a time to it, as occaſion requires, and 


ſo grind it with your muller till it be very fine, 


and then put it into any thing, and when dry 
reſerve it for uſe. © 
Note. — The colours that want RE are, 
vermibon, lake, indigo, white lead and maſſicot. 
2 Waſh, Colours. Fut the colour. and ſame 
clean water into a baſon, often ſtirring -it toge- 
ther; then: let the colour -fettle, and pour the 


water off, and put in more clean water, doing 
as before; ſo repeating the miethod till the water 


you pour off has nothing of filth ſwimming at 
the top. Now, before you take the colour out 
of the baſon, daub it thin about the ſides, and 
as it dries ſome will drop down, though what 
at laſt ſticks to the ſides is the better colour; 


5 1223 


all which things put on a ſheet of paper, he b bet. | 


ter ſtill to dry it, and it is done. „5 
Note. —The colours to be waſhed a are, 1 red lead, 
bice, roſet, yerditure, and Spaniſh brown. . 3 3 Fe 
To Steep Colours—is to diſfolve them! in liquor, 
either hot or cold ; and the colours to be diſſolved 
in cold liquors, are, litmrioſe; ſaffron, yellow berries, 
ſap-green, Indian cakes,” and gamboge; but the 
colours to be ſteeped, or boiled, are rind I of 1 wal- 
nuts, French verdigriſe, türnſol, N brazil, be 


7 


| wood, and wood ſoot. . 3 of 


x 30%; 


_ . Note. Colours ſteeped. in hot liquors ar, 0 
be kept cloſe i in glaſſes. fot 5471 Geet 


T4 1 * SY. — 


To Burn Colours. — Put your colour and water 


in a crucible, and cover the crucible. with clay, 


ſetting it in a hot place of the fire till it be red; 


224 — 


then take it out of the fire, and the colour Gut ot 
the crucible when it is gold, and it iS fit to o grigd. 
Note. — Colours. requiring burning, are, lamp-. 


3 +. f &&f 4 


black, hartſhorn, Spaniſh brown, i ivory, W 


n + to 25 


black, umber, and other grofs one, 
To Temper Colours. — Put your, colours inte E 


{4 74 


, deep fhell, and ſome gum water to it, which, will 


ſoon molify i it, and with your finger put the S colour, 


againſt the ſhell, till all the knots be difſolyed; 
then with your pencil ſtroke che colour rom Pe 
fide of the tell to the bottom, and it is done; 
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only obſerving, if it be too thick, to add. more of 
the gum water to it. 

Note. Waſhed colours are thus to de tem- 


— pered ; but as to 2 ones, the ah wg of them 
| is only to be uſed. 


The ordering. 4200 a 1 ie to 
Reds —Vermilion, if ground and tempered 
with weak gum water, up a deep red, or yu 
let colour. | 
© Roſet, waſhed and tempered with gum water, 
is at firſt almoſt like lake, though ſubject to fad- 
| ing; but tempered with n rags it will be 
of a deep colour. 
Carmine, tempered with gum water, not elf, 
gives the beſt of reds. * 
| - Lake, ground or tempered with gum water, - 
is a deep pink or bloom colour. 


Red lead, waſhed, 1 is a : colour between a red 
and an orange. 

Turnſol, put into vinegar, ih eme gum 
water, over a chafing diſh, and well ſqueezed 3 in 
the liquor, will give a good colour for ſhadowin - 
any yellow with. 

Indian 22 thus managed, i is a good tranſpa- 


— 


5 6 


Brazil, the flings or raſpings, in vine gar and mak 


beer, in an earthen veſſel, with powder of alum 
boiled to heighten the colour, gives et violet 
colour. 

Note. A you have rained i it oF, it is pro 
per to add a little gum arabic to t. 

Scarlet flocks, boiled gently in water r bond five 
hours, putting in a ſpoonful of _ lees, n 
tranſparent red or ſcarlet colour. | 


Greens.— Verditure, thee e with | 


| gum water, makes no tranſparent green; but 


halfa pound of French verdigriſe, with an ounce | 


of argol, boiled in a quart of water, makes a good 
tranſparent green, inclined to a blu. 

Note.—This colour requires about five hours 
gentle boiling, and when it is done, it muſt ſtand 
a a conſiderable time nn, that . . 
the clear from it. 


Bic, waſhed and ——_ 3 en | 


9 makes 2 good green, though not tranſparent. - 
Sap-green, ſteeped in water with = ite: ahm 
ned, is a good green to ſhadow-with. 


Fellows —Saffron, fieeped in water at nigh 


makes an excellent gold colour. 


Yellow berries, ſteeped in n ways m a2 
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LES Maſhovt;yroundapdtempered withgumwater 


s a good; though not tranſparent, yellow”. ' © 


Samhoge, with water only, does, at laſt, make 
the beſt and moſt tranſparent yellow. e | 
Blues. Ultramarine, ge n e * 


” water is the bet bene 2 1 9 © 


Indigo, tempered 0 gum water, is a 


on blue, and fit to ſhadow blues with. 
. Logwood, managed as bazil as ſee m__ 


W reds), is a very good purple. 
Bice, waſhed and tempered 3 water, 


s a good blue, though not tranſparent, 1 W 


: en are ſeveral-ſorts, lighter or darker. 


Verditure, ſo n is a + good blue not 


dats ds 293151 F . 
— 1 


Litmoſe, cut into 8 ol ſizeped i in 


weak water (made of gum _— 2% IO, 


— 


is a mnt blue. Ir 10 . 
a amp black, rind black, er 
eee ſhavings, but ground and tempered 

-with:gura water, are all good:blacks.- - > © - 

Indian ink, ground and tempered with weak 
gum water, is the beſt Hlacky to ſhade per 
black with. n. ir. 2%; 

Whites —White: 1 round. * tamper 
"with gum water, is the beſt White. 


4 1 wag bold ho 


Wood ſoot, or rinds of walnuts, boiled i in water, 


and n with ſome gum water to it, either 
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of S is a A good colour to diſtin eum roads, Ke. 
by. ; 


Vmber, burnt, pal and e with 


en 


gum water, is is a good ſtraw colour, a and looks well 
on gold. v4 


Sabin brown, « as ordered, makes: 2 . good liyer 

colour, i 
Now, as theſe colours are in all reſpetly ks. 

ficient in themſelves to beautify any draught, * 


hall only ſhew how they may be made darker 


or lighter; by mixing thoſe of different Kinds 


together, as greens with yellows, c.: for though 
the colours mentioned be ſufficient, yet it may be 


requiſite it ſhould be paler or darker; therefore, 


as to a green, verdigriſe water, and yellow-berry - 


water, according as they are mixed, make a 


_ * ighter or darker green, and, as being tranſparent, 
is a colour better for this uſe. 


41 


And you may obſerve alſo, that a different co- 


our may be produced by mixing different colours 
together; as a deep green may be made of litmoſe 


and yellow-berry | water mixed together, viz. 2 
blue and a yellow, &c. | 

Knowing how to make a colour lighter or 
darker,” you are able to make colours proper to 


ſhadow with, as light colours are always ſhadowed 


Q 


— 


— — — d . _— — 
9” BA <5 
— 
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with darker of the ſame nature, viz. lighter green 
with deeper, &c. as for inſtance, obſcure. 

. Verdigriſe, may be ſhadowed with indigo and 
yellow-berry water mixed together. 

Gamboge and yellow-berries may be ſhadow- 
ed with umber mixed with red lead or vermilion, | 

"-Verditure and bice with indigo. t 

Spaniſn brown may be ſhadowed with umber 
and brazil water mixed together. 

' Wood ſoot and walnuts with burnt pe oh gc. 

Which i is obvious to any one that can rightly 
diſtinguiſh colours ſingly of themſelves, and have 


a notion of producing others by co-mixing thoſe 
of different kinds, &c. as I have already mentioned. 


Having your colours ready for ſhadowing, and all 
in order to lay them on your draught, it is pre- 
ſuppoſed you are ſtocked with pencils, ſo as to 
have pencils of different ſizes for each colour, to 


Prevent | the trouble of frequently cleanſing them 


(in water with a linnen rag), as you ſee occaſion 
to uſe different colours for one uſe or other 


Chuſe pencils by their fulneſs of hair next the 


| quill, which ought gradually to leſſen to the end 
in a point, as you may try by drawing it through 


your lips. | 
Now, as to the actual laying. on the colour : 
3 „ou had the * of a ſurvey only in its 


* 


4 


ur: 
its 


0 and would bs the colour aboud a field in 
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it: dip your pencil into the colour, and draw it 
along, of an equal breadth, about the field, in the 
inſide thereof, broader or narrower, as the field is 
more or leſs in quantity; then juſt wet your pen- 
cil in water, and pencil off by degrees what you 
before begun, towards the middle of the field: 

only note, your are to pencil off only from the in- 
fide of the coloured breadth; for by this means 


the colour from the outſide of the field will ſeem © | 


by degrees to vaniſh, and to look the more beau- 


tiful to the eye. And when landſcapes are di- 
- vided into ſeveral fenures, or great eſtates ſo di- 


vided, it is proper; in one entire colour, to ſtrike 


out each parcel, and a different colour to each 
| parcel is needful: and it is adviſable that every 
adjacent field ſhould be bounded with a colour 
ſomewhat different, which muſt be referred to the 


judgment of the artiſt, as the colouring of Maps 
is not always for ornament t only. 


= p cal ſurface which is concentric to the * of 


PART III. 


. 
LY 
* 


Teacheth the method of levelling or conveying of 
water. from one place lo another: likewiſe the 
method of meaſuring hay richts, marl pits, and 
timber; alſo, all kinds of artificer's work, the 
manner of taking dimenſions with the cuſlomary 
additions and deduciions. 


_CHAP. I. | 
OF LEVELLING. 


TO know whether water may be made to run 
from a ſpring head to any place appointed, though 
at a conſiderable Ant ether! in pipes or ca- 
nals. 
Levelling is the * a W. = ei to the 
35 | horizon, at one or more ſtations, and ſo to deter- 
mine the height of one mom with regard to ano- 
E RY. ther. . 
A muß level ſurface is a inet of any ſpheri- 


7 


ie 


l 
ie 
7 
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the earth, and of fo NET is che he A true line of | 


level is an arch of a great circle which is ima- 
gined to be deſcribed upon a truly level ſurface. 


The apparent level is a ſtraight line drawn tan- 


gent to an arch or line of true level. Thus let 
- GCE (fig 1, plate 6,) be the arch of a great circle 
of the earth F, as center GE, the rational horizon 
to a perſon at C; then BCD is the line of appa- 
rent level, being a tangent to the arch LCK of true 


level; and alſo parallel to the rational Horizon 
GE, every point of the apparent level, except 


the point of contract is higher than the true level; 


for B is farther from F than C is, and A is farther 
than B, 8c. ; therefore the greater the diſtance 
from C, the more the apparent level differs from 
the true; if two points, L and K, be equally diſ- 


tant, from C, then will the difference: of the true 
and apparent level be equal at each place, that 
is, BK = to DL, but if the two points be at un- 
equal diſtances from C, as A and L, then will the 
difference of true and apparent level be different; ; 
from Al is greater than DL, and- therefore in 
all ſuch caſes; it is neceſſary to know what'the 
difference between the true and apparent level is 
for any diſtance from C, and may be found thus: 


Suppoſe the diſtance; CB be one mile, then is 


the right angled triangle BCE, given BC to one 
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mile, and CF. = 4000 miles, = the earth's ſemi- 
diameter to find BF. Now (per. 47, Euclid 1.) 
the ſquare of CE + ſquare CB:=—= ſquare BF = 
16000001, whoſe ſquare.root 1s 4000 000125 = 
BE, and CF or KF taken from BF leaves BK, 
the difference of level at B equal 0.000125 parts 
of a mile, = 7.92 inches, or 8 inches nearly; there- 
fore the apparent level exceeds, or is higher than 
the true level by 8-inches = equal BK, at the 
diſtance of one mile from C; and as CF is con- 
ſtant, it will be as the ſquare of BC is to BK, ſo 

is the {quare of AC to Al, &c. and by taking BC 
80 chains. The following table was calculated, 
ſhewing the difference of true and ppparent: fevel, | 
from 5 to. 100 chains diſtance : : | 


2 


Dit. inf Diff. lev. |Dift. in| Diff. lev. 
1 Chains. ſub. in. chains. ſub. in. 
%%%CCCC J-- 55 3.78 
ona e 48 
05 i}. 28.465: 1.5.94 - 
# 20 | 9.5 . 0 6.12 
at 2711208 4 O98” 75 | 7.03 
lf 1412807044 11975180 77] !: 8: 
b 4853 4-513: 44:3 $$: 9.08 
VVV 
en. 
Ct 2 gh bs 3.12 | 200 12.5 Ni 


— 2•»-„ 


535 * 


"GS. 


* 


Being provided: with a ſpirit, or halt Leer 


which may be had at moſt mathematical inſtru- 
ment makers; "and alſo*tws- poles, about 8 0 10 
feet long, divided into feet, Inches, and parts, 


having a ſmall circular board, &&. (about 4 inches | 


-” 8 $i gt? #4 


diameter) ſo fxt o on each Pole or ſtaff, "that "M0. may 
be ſhifted down or up at pleaſure then 7 the 
help of two aſſiſtants, viz. one for Lach. Raff, 4 after 


having f faſtened ſome white paper” of the a Tg 5 


mentioned ſmall boards, with a bla 102 nne daun 


acroſs the middle thereof, t6 | which” Your obſer- | 


vation hath reſpect: then” make for the fpridg 


head, and here cauſe your firſt alhitaht 10 ix his 
ſtaff f perpen riicular 3 3 direct. * the >the} tg 80 1 out 


100 or og . Yards 5 you "thalf Rnd” mac Iſt © D 15 5 


nient) towards the place Celia ignes d for vgs 


337176 


the Water ls; there "i kim tand 0 


ſtaff perpei ndicülar alſo; then ſet ye "your 10 0 125 


5100 8 en ; 


about midway between them, "making ib Con d 
| level, that is horizontal; look through the lights 
thereof to your f firſt aſbſtant, 8. ſtaff, moving the 


abovementioned White paper h up and down the 


 taff,agcording,to.the, ſigns Tonus de him; till 
through; the ſights von eſpy, 


the paper; then by:a.fign make him -ig. under 
ſtand that you have done with bw and let him 


write down howmany feet, inches, and parts, the 


Q 4 
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paper reſted upon; alſo, going to the . end 
of) your, level, do the ſame by the ſecond aſſiſtant, 
and let him write down. alſo what number of 
feet, cc. the paper was from the ground. This 
done, let your firſt aſſiſtant come to the ſecond | 
aſſiſtant s: place, and there let him again ſtand 
with. the ſtaff; and let. the ſecond affiſtant go 
forward 100 or. 200 yards as before, and placing 
debe and inſtrument i in a line between them, 
take your obſervations as before, and let them 
| Bu them down in Uke manner; and ſo you muſt 
do do til you come to the place where the water 
18 to be cggyeyecl, Then examine the notes of 


"ACE 211 0 


1285 your afffſtants; and, if the notes of the 
Feond aſſiſtant exceed that of the firſt, you may 
be f ure the place ; is lower than the ſpring head, 
and that therefore water may be well gonyeyed; 


but if the fiſt's notes exceed the ſecond's, you 


may conclude it is, ee engines or 
te de 7 OR WV 


r J 12 
ent QED! S961 167 of T0191 


6 Kt * 


erty 2 f #44 
FEE. (34 + 4 e 


1. is required to find if water can be h 
from ſpring on the fide of a kill at K. to "the 
houſe at'S, in' +38 Gee fig. 2, plate .. 


987 71% 34.37 
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the 


the column diſt. andi in the next column again 
it, is the difference between the true, and ap- 
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F if. Fix your inſtrument at any convenient 


1 diſtance from the ſpring, ſuppoſe. 5 chains; next 


enter the difference between. the true and ap 


S »* #7 


going table; ; kt your firſt aſſiſtant "Io ons 


ſtation ſtaff at a, the ſpring, and the other to- 
ward 8 at 3 direct your teleſcope to the ſtaff 
at a, and inſtruR your aſſiſtant to place the yane, 
ſo. as when the ſtaff is held perpendicular, the 

hair in the teleſcope may cut the middle of the 
yane, viz. 6. 5 inches, which enter in the field 


book under back fights ; > next, take the foreſight 5 


to the ſtaff b, viz. 3 feet 6, 6.4 inches, which enter 
under foreſi ights ; then ce from the inſtru· 
ment to the aff at b, viz. 16, which enter in 


parent level, 0. 28 inches; then meaſure to 
ſtation 2= 12 chains, dich enter, and againſt | 
it the difference between the true and apparent 


| level 0. 12 inches; take the back fight to the 


ſtaff b, viz. 1 foot 2.7 inches, which enter: next 
take the foreſight to the ſtaff at c==2 feet 6.9 
inches, which enter; next meaſure from the 


inſtrument to the ſtaff at c, viz. 10 chains, 
' which enter in the field book, and againſt it the 


difference between the true and apparent level | 


= 


* 
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0.12 inches; then meafüre on to the third a 


nation, Viz. 15 chains, wich enter under diſt. 
and againſt it, 0.28 inches, the di ference be- 


tween'the true and apparent level; next turn 


the teleſcope towards the ſtaff remaining at e, and 


take the backſight, viz. 2 feet os inches, which 
enter in the field book; then take your foreſight 


to tlie ſtaff d, viz, 4 feet 6.5 inches, which enter; 
next meaſure from the inſtrument to the ſtaff 
at d= 13 chains, which enter, and againſt i 


the difference between the true and apparent 
level. Now having arrived at 8, and finiſhed 


your level, add up all the columns; 3 then from 


s £4 FLY 


the ſum of the height, u nder book fights, take 


the ſum of the difference of the level under the - 
fame, the remainder Will be the correct ſum of 


the heights! of the vane; do the ſame under the 


| forefights;a and the difference of theſe corretted 
heights: s gives "whe difference of true level; and 


the* fam of the diſtance under both” diſtances 
vin be the whole ailtince from R to S.. | 
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og FIELD BOOK. 
* * '- ) ; 3 
6 & 4- WE: {4 4 F* v 3 
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St. 


Ht. V 
Ft. a 


1 ERS LIE 


hts. 


Ch. Inches. I} 


—— AB A AI. 44 GH - a 


0.6.5 ö 


1.2.7 
2.0.8 


. At 
. 


Fa: 
* 4 
4+ 2 


5 0.03 || 1 
0. 12 16, 
3 


„ 
4 * 
8 * 
« p 
— 7 
_— = ht. 3 
9 * ” — 


0.28 ||: 


1 


iS 
4 14 


110.6. 78 
0.0.62 


110.5.56 
3.7.77 


6 feet 74 inches; and ſo muc 


„Are e ſum of the Reicher * the Vase in N 
the fore ſights exceeds thoſe 


f the back fi; ghts 


is 8 de the 


; true level of R, and" the whole dinanee being 
71 chains. 5 | 


1 * 


N, till you come to the brow of the hill at ſta 


® 


* of 
J in * 


Ty 
2411 


2 Ul. 2 
| Nis dire to find if water can bio ebe. 
from a ſpring, on the ſide of a hill at M, to a 
reſervoir at N. See fig. 3, plate 66. 
Begin at the ſpring M, and meaſure bs 
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tion 1; ſuppoſe 10 chains, which enter in the 


column of diſtances under back ſights; in the the 
next column enter the heigbt of the vane, viz. * 
N 0. 4. 2 inches; 1 and then the difference of the * 
true and apparent level, viz: 0.12 inches; z then I 
i take che fore ſight to the ſtaff at b. 2 th 
| | feet; z nekt meaſure the diſtance from the inftru- w 
| ment to the ſtaff at b==12 chains, which enter, d 
and againſt it the difference between the true 20 
| and apparent level 0.12 inches; then meaſure 
; from the ſtaff at by 12 the ſecond ftation=1 5 The 
chains, which enter; 3 and againſt that, the differ Ft. 


ence between the true and apparent level, viz. M 
ba pr 8 text take the back light=z1 foot, | 
LT | which enter alto; Wed talks the-fore—fight;-viz.- 
0.7.5 inches, and, d the diſtance from the 
inſtrument to ; the, ſtaff at c 20 chains, Which 
enter; and in the next column. againſt | it the 
difference between the true and apparent level, 
20.5 inches; do the like when the inſtrument 
is at ſtations 3, 4, 5 and 6, always taking care to 
keep the ſtaff in the ſame place when you look- 
ed. at-it-fÞr-, a foreſight, till vou have alſo taken | 
it at a back- ſight being arrived at N, add up 
all the columns, except. theiſtations; then from 
the e. _ N nn een 1 
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the ſum of the difference of the true and ap- 
parent level under the ſame, the remainder 
will be the correct ſum of the heights of the 

' vane; do the ſame under the fore ſight, and 
the difference of theſe corrected heights gives 
the difference of the true level, and ſum of the 
diſtances under both e will be the 4 | 
\ tance. . ; 


58 fixtt aſhltant's notes, or 2 | Th ſecond ey notes, or fore] 
2. ghts. 


| ſights. : . | 3 | 
St. Ht. VIDIEDI Lev. St. Ht. V. Diſt. Diff. Ley. 
Ft. In. Ch.] Inches. || Ft. In. Ch: | Inches. 


K — — IS 


| 0.4.2 10 0.12 [1 20 12 0.12 
10 15] 0.28 | 0.7.5. 20 | 0.5 


1 
2 — 
1.0.2 12 0.12 13 0.9.2 | 10 | 0.12 | 
4. | 
5 
6 


0.6.0 10 | 0.12 | 
13.5 ] 40 [--0:42- } 


1 4.5.12 66 | O. [6-10.30 79 | 1.39 
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1.39] 66 |. 
. * l | 390 * 
4.4.24 J Þ}| 6.8.911145 
5 4.4.24 
CV E 


Here you ſee the ſum of the heights of the 
vane in the fore fights exceeds that of the back 
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fights by two feet 41 inches; and ſo much is 
N below. the true level of M, and the whole 
diſtance being 145 chains, which, being divided 
by 80, gives 1 mile 3 quarters, and 4 a furlong ; 
therefore the fall is about 1 foot 4 inches in a 
mile. When water is to be brought in pipes; 
they may be laid near the ſurface of the earth, 
down through vallies, and over the riſings, pro- 30 
vided they be not above the level of the ſurface 


of the ſpring: for ſhould the fall be very great 5 
from M to N, yet if there be a riſing in the way LE 
between them, higher than the ſurface 'of the 8 
ſpring or well, the pipes muſt be laid ſo much di 
deeper, ſo as to keep them below the level of be 
tte ſpring; but if the water is to be brought in wa 


an open canal, the bottom thereof muſt be car- 

ried on nearly level, only allowing for the fall; 
and if the ground be up hill and down, it muſt 
be ſunk or raiſed accordingly, unleſs you can 
ny on the leyel 5 goIng r ___ about, 
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1 | E To meaſure marl pits. 
| i | e 
MARL is an excellent manure for land, and 
is much uſed in Cheſhire, Lancaſhire, and the 
adjacent counties, whereof the inhabitants (who 
are more immediately concerned in agriculture) 
annually enjoy the emoluments ariſing therefrom: 
however, it is not my deſign, in this place, to expa- 
tiate on the properties or qualities of marl, but to 
direct and ſhew how to meaſure a caſt or fallen pit; 
but before this can be effectually performed, let 
us conſider the nature of this irregular vacuit 
A marl pit may be ſuppoſed. to repreſent an 
irregular ſolid, or rather an irregular vacancy,” in 
the earth, made by poor labourers, who com- 
monly lay out the pit at firſt, in imitation of a 
ſquare or rectangle; but the conſequence of 
working ſuch ſo true and upright is exceeding 
dangerous, and too often attended with broken 
bones and loſs of lives, as workmen are generally - 
paid for marl pits by the rood. I ſhall, in the next. 
place, explain what a rood is, and then teach 
bo to find how many roods there are contained 
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4 
in the moſt irregular marl pits. Then, 8 yards 
long, 8 broad, and 1 deep, = 64 cubical yards, 


were formerly accounted a rood of marl; but 


cuſtom hath eſtabliſhed, in ſome counties, 9 yards 
long, 8 yards broad, and 1 deep, equal to 72 cu- 
bical yards to the rood ; now, as ſuch pits are al- 
lowed to repreſent irregular bodies, conſequently, 
Whoever would attempt to meaſure or find the 
true content thereof; ſhould not be a ſtranger to, 


or unacquainted with, the menſuration of regular 


ſolids; yet, notwithſtanding, how oft do we ſee 


numbers, in this country, who can ſcarcely de- 
fine a line, or conſtruct a ſquare, much leſs mea- 


ſure a curyed ſpace, or an irregular ſolid ; who 
will, nevertheleſs, arrogantly aſſume ſuch boaſt- 


ing pretenſions to this art, as if they were per- 
fectly acquainted with geometry, by which means 
they too often intrude upon the credulity of their 


well-meaningneighbours. And, therefore, for want 
of ſuch neceſſary qualifications, how frequently do 


we ſee the induſtrious farmer, or perhaps the poor 


laborious workman, impoſed upon, by employing 
ſome bungler or other to meaſure their work, 


| whoſe incapacity muſt render them obnoxious to 


every individual who hath any knowledge of ſu- 
perfſicies and ſolids. The conſequence of employ- 


ing an unqualified perſon upon the occaſion, can- 
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not fail of proving injurious to one or the other 


concerned therein. 


To meaſure a reclangle pit, the angles whereof 
are right ones, or nearly ſo, and the fides and 
backs are wenns, firarght. | 


RULE. 
Multiply the main length of the pit's body is 


the main breadth, and that produd by the main 
depths: this laſt product will be the content in 


cubical yards. 
Secondly. Multiply the main Hength, main 


breadth, and main depth of the pace (or ſpace, as it 


is commonly called) together, and the product will 
be the content thereof in cubical or ſolid yards; 
which add to the content of the body of the pit, 
and divide the ſum by 64 or 72 (according to the 

cuſtom of the country), and the quotient will be 


the number of roods of marl the pit did contain. 


The main length ofa pit may be found thus: Take 


e length of one ſide, about the middle depth, 
with aſtring, in which place ſtick or faſten a pin, and 


then, with a decimal yard, meaſure it, and enter the 
ſame; do fo at every three yards acroſs the pit; but, 
obſerve, you need only meaſure to or from the pin 


you firſt faſtened in the ſtring; then add or ſubtract 


/ 


BR 
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the- difference to or from the firſt length entered; 
which done, divide the ſum of the lengths by the 


number thereof, and the quotient will be a main 
length. In like manner find the main breadth : 


the main depth, according to the practical cuſ- 


tom, is thus obtained; being provided with a 


pole about 5 yards long, divided into yards and de- 
cimal parts: alſo take the depth therewith perpen- 


_ dicular to the floor of the pit, on each fide thereof, 
about 3 yards aſunder; but ſee you do not meddle 
with the back part, unleſs you take the depth of 
the front alſo, which may be performed by holding 


the ſtring or line, at full ſtretch, level with the graſs 


or ſurface, &c. on each fide of the pit, exactly over 
the place where the ſpace and body of the pit di- 
vides; then, with the pole and decimal yard, take 


as many depths as you did at the oppoſite ſide or 


back part: add all theſe depths together, and divide 
the ſum by the number thereof; the quotient will 
be a main depth: proceed in like manner to find 


the length, breadth, and depth of the ſpace, 
then will your Gene of the pit be com- 


pleted. 
EXAMPLE I. 


Let fig. « plate 6, repreſent a marl pit, the 


ſides whereof are nearly perpendicular, and the 


ty — &5 © 


8 V 
angles nearly right, i. e. neither much obtuſe, nor 
acute; the content thereof is required. : 
The lines d d are the different lengths taken, by 
: a pack-thread ſtring, in the pit above the middle 
. | the depth; and the lines cc are the different 
a breadths taken in like manner; the depths were 
e- taken at every two yards from each ſide of the 
1- pit. 1 


— I) wa 


Depths 
in yards 
9.52 5.90% 
5.30 


* Lengths Breadths * 
of in yards in yards 
8 9 . 0 | 


* 


is | 12.28 > "v0 


12.70 


12.60 
12.40 


12.19 
12.24 
12.30 


12.42 


— cnn men, 


9.20 


9.30 
9.28 


9.48 


9.60 


9.70 


9.42 


4.90 
4.86 
4.60 


4.70 


5.00 


4.80 


4.50 
4.40 


— —— — r 2 


? 
. 
, 
: 
3 


oY 
42 
7 "M4 
1. 0 
$ : 
. 
1 
* 1 
us. 
7 1 
1 
N 
1 
* 
1 1 
13 
* 
iz i 
- 
ni 
IH 
8 
* 
Phew 
IN 
i 
12 
11 Fi 
WS 
1 Ws 
1 
- 
offs 
2 > 
1 
+ 
1 
MH N 
1 ' 
Wis |, 
14: 
Vi 7 
.* 
131 
1 * LEE 
> 
4 
„ 
1 
186 
* } 1 
"7 
* 
gt. 
h . 
r 
1 X 
9 
FN 
' I 
1 
„ 
IEA] \ 
t 5 
iis. 
6 2 
4 
SS 5 
1 5 
1307 
> K. 
51 
1 ; 
gr 
i 
LEG 
41S | 
. 
1 
1* » 
1 1 
1 
** We 
''F \ 
1 
5 9 
” 4 4 
; 
"tt | 
8; 
1 
* 
7 
x 
A 
i 
F 
i 
a 
6 
Z 
14 
| 1 
135 
N 
x 


x * — 2 5 Q — — 
— r ——_— oY; CET > ORB X 


* 9)84.90 


_—_—_— — 


— 
— es 


—— non, \ 


9)111.3$ 
— 100 48.24 


+ © 


—— 
* 


the 


12.37 9.43 


R 2 


4.82 


* R + 
** .. CES IE os HG ron rene 
* — 1 Is 2 a 
Fas 


— —— as - 
IF — . 


246 
Main length 12.37 
Main breadth 9.43 
OR 
4948 | 
11133 8 


. 116.6491 
Main depth 4.82 


2332982 
9331928 
4665964 
562.248662 
Anſwer 562.248 cubical yards in the body of 
the pit. 1 
SPACE. 
7 L A 
: Lengths Breadth Depth 
4.20 5.52 2:42 
3.98 5 
2)8.18 


Pl 
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Main length 409 
Main breadth 5.52 


— — 


8.18 
5 | a 2045 
2045 


22.5766 
2.42 
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Sole yards in the ſpace 54.635858 
In the body 562. 248662 


The pit contains cubical 616884518 yards 


(s 8 
Divide 616 yards by or Þ= 
172 | 


The content required. 


11 roods 12 yards 
8 roods 40 yards 
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© EXAMPLE Il. 


Let fig. 5, plate 6, repreſent a marl pit, the 
ſides of which are ſtraight ; I demand how many 
roods are contained therein. 


: 890 yards 
ns” CD == 9.52 
nes I: = 8.60 
| 2)18.12 
9.06 
8 5 yards. . 
The diagonal AB = 16.90 
Depths yards 
yards Length 16.90 
6:04 Breadth 9.06 
5.70 — 
5.90 „FFF - SOT0 i 
5.40 + 170000 --* 
5.60 | ——_ SO + 
© OE depth 5.77 
> Rea: > 280779800 
— 11977980 | 
5.77 8555700 P 
| 3 0 * | 0 
Cubical yards 987.327780 
v 
2 | 
. f 1 
1 » 
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SPACE. 


Main length 2.80 
Main breadth 5.20 


„ eee 
14000 
14.5600 

Depth 2.40 


|  Cubical yards 34.944000 
Body 987.327780 


1022.271780 


. 


14 roods 12 yards 


The contenit required. 


 EXAMEFLE u. 


Let fig. 6, plate 6, repreſent an irregular marl 
pit, and it is required to know how many roods 


of marl were contained therein. 


To meaſure any marl pit that flips occur there- : 


in, ſtretch a fine along that ſide of the pit, and, 
wan your decimal yard, take as many breadths 
R 4 
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250 | 
from the ſtring (at full ſtretch) to the back of the 
ſlip as you ſee neceſſary ; add theſe breadths toge- | 
ther, and divide the ſame by the number thereof, M. 
and the quotient will be the main breadth of the 
ſlip; then take the length and height thereof, and 
proceed as been 


THE BODY 
Tue diagonal AB = 20.46 yards. 
EF = 18.70 
The perpendiculare 90D = 11.34 
2)25.04 
12.52 
Depths . yards 
yards Diagonal 20.46 
7.49 perpendicular 12.52 
. Ii 8 — 
8 5 4092 
7.80 10230 
8.00 48092 
„ 066 
TM. 17 — 
ns » | 256.1592 
T0 - Depths 7.70 
eine 179311440 
„ nite | 119941400 
7. 70 main depth —— 


1 Cubical e 1972. 425840 


—— — — — . out rot 7 ANG Io Ai 


1 — 
The ſpace. The ſlip T. 
| yards yards breadths 
Main breadth 5.42 Main length 6.25 3.50 
Main length 7.50 Heights 3.90 
| — ear,  » 38 
27100 300% ë̃ 
37940 38.60 * mom. 
— 6.00 „ 
40.6500  —— - main 3.60 
depth 2.25 _ $)17,50- yards 
— Ga 
2032500 5.83 3.60 
C — 
S 37500 
— | 18750 
91.462500 cubical yards — 
8 N | 22.5000 
5.83 
675000 
1800000 
1125000 


— | 


Cubical yards 13 1.175000 


The ſlip V. ; 

Length  Breadth Heights 
yayds-* - yards yards 
4.70 4.70  - a 
4.40 6.40 
3.90 Fs 6.15 

0+ 8)12.0{2i- 5 2675 


— — 


Main breadth 4.0 Main hei. 6.25 


—— _————————— ——— — — — / 
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"Main length 4 20 
Main breadth 4.00 
. <A; 1᷑s8.8000 
Main height 6.25 
: 940000 


9 376000 
. 1128000 


— -- 


_ Cubical yards 116. 00000 


The ſlip X. Dis 
lege Breadths Heights | 
yards _ yards 
A. 20 5 6.70 
e „ 0 
2.50 „„ 
. 2.20 6.40 
| 8 — — = 6.20 
| 4)9.30 5)32.00 
Y 555 . 
| "Main length a. 20 
| Main breadth 2.32 
- 1440 
2160 
1440 
16.6040 


Main height 6,40 


5 5 el 6641600 
9962400 


Cubical yards 105.265600. 
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The ſeveral parts collected. 
| The body of the pit 1972.42 
The ſpace 92.46 
The flip*F ! 


The flip V „ 11630 
The ſlip X - - 105.26 


2417.81 


79 f n 
On: 4 Te 33 roods 414 yards 
Divide 2417+ yards by Sor \= bart 
W ba 0 64 37 roods 494 yards 
The content required. 
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CHAP. III. 
5 To meaſure hay. - 


Hay is an irregular ſolid, and is meaſured and 


returned in cubical yards; but the weight of the 


yard ſolid differsaccording to the plan and quality 
of the hay, to wit: a cubical yard or ſquare yard, 
as it is commonly called, in the bottom of ſome 
hayricks of one, two, or three years ſtanding, 
will weigh near two hundred weight; and ano- 
ther of the ſame ſize, and ſtanding a year, per- 


haps will not weigh one hundred weight ; how- 


ever, the meaſurer hath nothing more to do, than 
to find the number of cubical yards in the hay- 


rick ; and let” the buyer and ſeller order about | 


the weight thereof, 


To meaſure a 1 when both the- goods are | 


equal. 


RULE. 


Multiply the ſuperficial area of the end in 
ſquare yards by the length, and the product will 


be the cubical _ therein. 


hc 
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| EXAMPLE E 
Let fig. 7, plate 6, repreſent a hayrick, the 


ends being equal, and the dimenſions as follow ; 
how many ſolid yards is contained therein. 


| The bottom part. 


Brea. 9 AC 3.50 Height BG—2.90 | 
Do. at bulge FD=5.20 Main breadth=4.35 


- - 4 ö 


9 1450 
2 — * s 
Main breadth 4.35 -, + 0 


12.6150 


3 The top part. 


Bread. at bulge FD=5. 20 Main bread. 3.14 
Do. at the top Eel O9 Height GE=6.50 
26.99 15700 

* 18840 

OY breadth 3.14 ED — 
Area of the top ed 20.4100 
# Area of the bottom end 12.6150 
33.0230 
The Rog of the rick AH. 10 


| Cubical yards 330.2500 
The content e 
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How to meaſure a rick, the ends being unequal. 


RU LE. 


Having found the area of each end, multiply 


the main area (between the two ends) by the 
length of the rick, and the Pau will be the 
ſolid content. 

The area of each end may be "ng er 
We out the ends of the rick in two parts, 
viz. top and bottom; then at every yard in 
heighth of the upper part of each end, take a 
breadth (but as for the bottom part, two or three 


breadths will do; one at the bottom, one be- 
tween the bottom and bulge, and one at the 
bulge); divide the ſum of the breadths pertain- 


ing to each part and end by the number taken 


therein, the quotient will be a main breadth, 


near enough, which multiply by the heighth of 
the part and end you are meaſuring, and the 
product will be the true area ſought: then to 


find the main area of the two ends, proceed 
thus; to the ſquare root of the rectangle of the 


area of the two ends, (found as above) add thoſe 


two areas together, and one third part of the 


ſum will be the main area, which is to be mul- 
tiplied by the length, as above directed. 


— 
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It often happens that a rick is longer on one 


fide, or in one place, than another; in that caſe, 


take the length as often as you fhall think pro- ; 


per, or ſee needful ; add: them together, and 
divide the ſum by the number taken, the quo- 


tient will be the main length by which you are 


to multiply the main area to find the ſolidity. 


EXAMPLE II. 


Admit fig. 8, plate 6, to . a large * 
rick, the length being 15.54 yards, and the other 
dimenſions as underneath ; howmany ſolid 1 


are contained therein? 


The bottom 75 5 of the eaſt end. 


Breadth at bot. AC=5.50 The main brea. = 6.54 


Do. at bulge TG = 6.89 Heighth BE = 7. 20 


Do. Tu F.D=7,24 8 ——— 
— 13050 
3) 19.63 — 7 0 
. — ' * 
Main breadth 6. 54 Aresof the bot- 


tom end 47 0880 
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Die top part of eaſt end. 
Breadth at bulge FD=7.24 Main breadth = =4.63 
Dittoat  HIl=6.25 een EPs. 90 
Ditto, at MIL 4. 10 8 
Vitito, at top -. NO=0.95 41670 
| — | 37040 
918. 54 


ee e toppt 41.2070 
* breadth 4.63 Area of bot. pt. 47. 0880 


. The area of the eaſt end 88.2950 
” The bottom part of the weſt end. 


Breadth at the bot. =4.80 Main breadth = 5.76 
Ditto, middle 6.10 Heighth 6.40 
Ditto, at bulge 6.40 — 

87 %%% 34560 


Main breadth 5.76 Area of bot. 36.8640 


8 The top part of weſt end. 
Brea. at bulge 6.40 Main breadth 4.08 
Ditlp - - - 5.65 Heighth 7.93 
Litto - - $93.70 | a 1 
Ditto, at top - 0.60 4040 
. VVV 
4516.35 22856 


— — nrGs . 


Main breadth 4.08 Area of top 32.6360 
Area of bottom 36.8640 


69.5000 
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Area of the eaſt end 88,20 
„Ae veſt end 69. 500 


44147500 
W 
_ en eee 277 ee 


80 r 20360003416 5 
a orion Vim avg oÞ co: AF Vi 


256 $)191.997 _ 


gs 14 - ; : 
- 14 A ; 2 4 } 1 L > \ 


b 10 10% 681)1230 69 99 main area 
owt. I: B 20 8067} 257 16 eolang 
| 1's een 4.900; DN 

LI 228 iet 


rn ; | 1 21 157) ro ; 
"q 301 „ Anl. 
The main area 63.99 ar 


"The length AS= 15.54 


0 TOO 388 

2 bis 25598 1 <a 8 
| 31995 

„ te e e 

. 6599 7:9711 „ 7 


1 
4 3 t + $ 7 
4 * x A 33 : 3 * 4 4 


Cubical yards _ 994.4046 1 
W content i required.” en didn 


1 1 


* 
\ 
4 
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| How to e Kell of Hact; Male 105 and 


bottom parte do reprefeiit the. frayſhum * 4 cone. 


—_— — —— —— — 


OCT RULE. 


Multiply the favors. of the circumference of 
the bottom, bulge, and tap, ſeverally, by 079.58 


{the area lof a\oirele'-whole circumference is I,) 


or by Os, which in theſe caſes will anſwer 


near enough, and the products will be the 


areas at thoſe Places; then find a main area 
between' the area at the bottom and the 


p —— 3 


bulge, thus: to the ſquare root of the rec- 


tangles of the two areas, add the two areas, 
and one third part of the ſum will be the 
main area ſought, which multiply by the per- 
pendicular height of the bottom part, and the 
product will be the ſolidity thereof; then to find 


the ſolidity of the. upper part, proceed in the 


ſame manner, namely: find a main area between 
the areas at the bülge and top; by adding theſe 
two areas (found as above mentioned) to the 


ſquare root of their rectangles, and taking one 


third part of their ſum; the quotient will be the 
main area beffſcen the bulge and top areas, 


vrhich multiply by the. perpendiculer land not 
the ſlant height) of this part, and the product 


will be the ſolidity thereof, which add to the 


YE : 4061 


| Edle of the other, viz. the bottom Nen and 
the fon will be the folidity of the whole on 


_ EXAMPLE II. 3 1 


4 


Let fig. 9, plate 6, repreſent a oy ſtack ; the 
dimenſions are as follow: howmany ſolid yards | 
are contained therein? | 
Girt at the bottom AB= 51.50X31.50=992.38 

*. O8 79.33 1 
Girt at the bul. CD=56. X36=1296X.08== 

103.68 | 


The bottom area 103.68 

Area at the bulge 79.38 | 
31104 

= r 

8 72576 


8230. 11840 90. 
„ 
— 79.38 
13011 e 
160712649 3 9275 ey bil 


36284 91.26 main A 
6284 5.80 height GF 


18142); 


730080 © 
456300 


Solid yards the bottom 529 3080 
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Ty part 


Git at bulge CD= D==36x 36=1296X 08=103. 68 


Girt at top E==325X3 .25=10. $7X08 = 084 
2004 „ | eee — 
ba bilo ee Se 


41% 
82944 


„ 103.68 „„ 
— 80. 84 B 


183)609 
549 $)118. 85 


— 


1863)6012 ,37.95 3 
5589 10 e FE 


A—8ᷓ— 


423 379.50 Solidyd. in top 6 


Solidity of the bot. -part 529.30 
Solidity of the top part 379.50 


Solid yards the content 908.8 80 
peer 
„ 6 . 
„ 
; . 1 


pt. 
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EXAMPLE IV. 


4 


Let fig. 10, plate 6, repreſent a large neptack 


yards are contained therein? 
Bottom part. 


the dimenſions are as follow: A ſolid 


Girt at bottom cC -= 42. 50X 42. 501806. 25 


xX. 08 128. 50 | 
Girt at DD =— 54. 75X 54. 75 = 2997. 56 05— 


239.80 | 
Area at Poem CC 128.5 50 


Area at DD 239.80 


1028000 


nes 
385500 5 
257000 
30814. 3000(175.53 
We gs 128.50 
| 1 239.80 * 
27) 206 1 
188 9) 543.83 4 
345)1914 181.27 Main aren 
"ROT: + 3 Height RE. 
3505018900 543.71 Solid yards 
17525 | 
235104) 140500 
” 140416 


S 3 


84 
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Girt at DD=5 4.75X 54.75=2997. 56 * O8= 
. 239.80 


Girt at the bulge EE==57. 50X 57.50= $0==3306.95 


X 08—264.50 
Area at DD=239. 80 


Ditto, at EE 2264.50 


199000 
959200 


1438800 
47900 


63427. 1000(251 84 

. ee 
45)234 Sg 
23 $756.14 


501)927 282.0 Main area 
wW 3 Height LM. 


os 202872610 756,21 Solid yok. 
bv 40224 


2 1 
50364)238600, 
201456 


37144 
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Top part. 


on at EE=57. 50 x 57.50 = 3306.26, * 08 = 


© 


Girt 2 at FF = 44.40 X 44 40 = = - 1971.36X08 == 


Area at W EY 
Area at FF 157.70 


ene 
1851500 
1322500 : 
46450 : 


6171 105000246 41 

4 6” 
— 
440217 — 
176 3)67 061 


488) 4111. 223.60 Main area 
30 3. Height MN. 


eien 660,80 Solid 1 
| 19856 fes | 


— — 5 
49681)90900-—. 85 


49681 


41219 
ma 
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Girt at FF= 44. x 4044, 40 A 1971 8600 08 = 
157 0 | | 
Girt at GG=36.25X3625=1 1314.06x 0 — 
105.25 _ 

Area at FF 157.70 
1 Area at GG 105.25 


78850 
31540 
78850 
A 1357700 rn 


16597 Og 88 


22655 — i 
44 957391 7s 


24802197 130.59 Main area 
—_—. . Height NO 


— N f 


28368921392 30107 3 yards 
. 
1 
7620 


ne 


ft 7 £ * 
- $ 5 
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| Girt at GG = 36. 2636.25 = 1914.09%.08= 
105.25 | 
Girt at HH=19 20X19.20== $68. 64X08 = 
209.49 
103. 25 „ 
29 % £4" „„ 


94725 
42100 
94725 
21050 


3103.382250 55.71 | 


2s 100 
— 29.49 5 


525 3)190. 45 
ores, 63.48 Main area 
7749 2.50 Ho: OP. 


a 


a 11141018825 317400 
11141 126960 


—— — 


2184 158. 7000 Solid yards 


268, 


| "29. 49 | 


Girt at II p. 50x, 450 20.25. 06-165 


29.49 
1.62 
5898 
17694 
2949 


1 
? 


47.7738(76.91 
36 29.49 | 
| — 1.62 Ms 
ISO)LITY emma 
1161 3)38.02 


1381) 1638 12.67 | 
1381 1.20 Height Pq. 2 
257 25340 a 
12670 V "x0 
b | OO — — . 
15.0040 Solid yards : 1 
The ſolid content of the bottom en 15 543.71 A 
2 7 756.21 
Ditto of the top part 5 1 f 660.80 
e 2J 391.77 
3} 158.70 
| 4| 15.00 


| The content required in folid yards | 2596.19 
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| Toacheth the las 3 meaſuring e round L 


timber, and artificers work. 
To find the area or ſuperficial content of a board 


or plank, 
5 3 c RULE. 


Multiply the length by the breadth, and the 


product will be the content required; but 


when a board is tapering, add the breadths of 
the two ends together, and take F the Cars for 


the main. breadth, 


EXAMPLE 1. wt; 5 
What is the content of a board whoſe len gth 
is 5 feet 6 inches, and breadth 1 foot 6 inches. 


By decimals By croſs multiplication 
„„ — 
% © 
1 — 4. 
27500 „ 
5500 ; 5.6. 


8.2500 Anf. 125 = o 4er. 3 


0 
EXAMPLE II. 
What is the content of a board whoſe length 


oy decimals By croſs multiplication 
nh Ft. In; 
15. 30 15.6 
mn Oey. 
9300 10.4 
9300 15.6 
1550 — 


| 25. 10 An 
235.7300 Anſ. ſet rt tp] 
25 feet and 4 nearly. 


| "EXAMPLE IL 
| What is the content of a plank, whoſe length 
is 29 feet 8 inches: and breadth at one end 

2 feet 3 inches, and at the other 1 foot 3 inches. 


is 15 feet 6 inches, and breadth 1 foot 8 inches? 


* F. In. By decimals, 2 
7M NS 29.66 155 
| 2)3.8 14830 2230 | 
1 — 9762 29.8 
= 7 #8 2966 — | 
83 1 0 51.110. 1 05 req. 
51.9050 . 
Of Round Timber. 
= The common way of e round tim- 


ber trees when butted and headed: take the 
length in feet and inches, and the girt in inches 


a 5 
| 


. by 7 
b 


2271 


— 


EXAMPLE 


I. 


4 het 6 inches, what i is the content? 


— . 


101 


Gi "+4 


 abqut the middle length, or any where between 
that and the root, or butt end 3 (if the buyer 
chooſes) and this girt thus taken, divided by 4, 
is called the quarter girt, and is eſteemed as 
the fide of a ſquare at that place where the tree 
was girt ; therefore you muſt multiply the ſquare 
of the quarter girt by the length of the tree, and 
you will have the ſolidity of the common "_— 


if the quarter girt be 14 W a and the her | 


By decimals B/ "Ta muchas 
1.16 
5 1.1641 : om he 255 int 
n A 934 CEA 
696 2.4 
5 3 ; 
116 — 
— m „ 140 
13456 Length 7.6 
i © #8 
. 941920 8 


e 60. Anſwer 
. 10; 092000 Ant. ſolid feet. 1 


8 "EXAMPLE II. 5 


| The circumference of a * an . girting 
place is 9 inches, and the length” 16 feet 6 


, —ͤ — | wo eos 


LW * TY 


2 
0 


inches; how many ſolid Heet of timber i is contains 


. ed thetein * 


"FI decknals 


496. 


23 en 
| 244 girt ie — 
5 Length 16.50 


Anſ. ſol con. 66.00 
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vr coſe m mutilation 


He iow: 


7 
gie 
16, 6 | 


66 anſ. folid feet 


EXAMPLE II. 


"How many loads of timber in that tree, whoſe 
length is 44 feet 6 inches, and the quarter girt 


8 feet 6 inches? 


Note, —40 feet of timber meaſured the com- 
mon way, or fifty the true way, is accounted a 


load, or 1 ton weight. 
By decimals 


| —— 
23 44.50 


| 6125000 
4900000 


8 - Fs 
# - * > Sf S 


oak. 


9 


FER: a 1 8 
10 


2 Fm Be 
© ou 1 — — 


N 


By croſs multiplication | 
4 


6] gn 


\ 


9.0 
6 3 . 


8 I. n 
12 Which £ ga 44.6 q 
| RE. +: 6 

4) 539 mw 
" Gita feet 545 8 ” 5 


"> 


400545018 ton 25 feet, the area required 
a6 40 3 ; TW FA 5 ir 1+ 24 3 fs 


p on n . * * - » * * — * 1 * 8 
155 1 : Fw . ; ? # x - 7 6 
i * 0 W 2 1 7 * f 7 p * 
145 e ; : : Ns 1 
- : 2 » - 15 * ＋ ” * 
; ty E ier 3 
120 * * 4 * 2 e * 
- - q b, * * 
N 5 7 9 + 77.44 
* ad * * 


EXAMPLE | IV. 


The quarter girt 4 8 3 inches, and the length 
36 feet 6 inches, the folid part is required. 


14 * i - 43 1 4. 1 20 CE. 487 


Hy decimals bu By croſs multiplication 


2 1 FIRE 0 MS: 
jt ' 
10 E348 I 4 $70? "REM 
2125 „ 1. . „ 
550 .. ,, RE 
- W — 
a Tp x 5 5 * „ e 18 | 


18; 0625. „ 


te 1 . e 74 
9850 CJ V LW, 4a 4 

1 

l * 


9031250 581 | . 
14450000 — FR 
5418750 | Gd ee 695 . „ 


1 
1 


695. 406250 Anſwer | 


wi QF. BRICKLAYER's WORK. 


The work or theſe artificers is, in moſt country 
places, meaſured by the yard, and returned ſquare | 


# 
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yards; for which they are paid accordingly, fo 
that if the wall be brick wide, i. e. 44 inches; 
9 inches, i. e. brick length, brick and half, or two 
bricks, &c. in thickneſs, the workmen have fo 
much more yer yard, and therefore. ſuch walls 
muſt be meaſured ſeverally. | 


. IPL 


; RULE. 


Multiply _ Jonah and height pv BY in 
yards and decimal parts, and the er will be 
5 the content in ſquare . 
- Note. — There is ſeldom any, 8 2 
for door places or windows, unleſs mentioned be- 


25 the work was engaged. | I 5 . 
EXAMPLE 1. 


2 ft 


—— . — # 


How many ſquare yards are N! in a wall, 5 
n 47. 40 yards, and breads 5. 50 9 garde? f 
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EXAMPLE II. 


If each fide wall of 0 bang be 45 yards long 
on the outſide, each end wall 15 yards broad in 
the inſide, the height of the building 20 yards, 

the gable at each end of the wall 6 yards, the 
whole a brick and half thick, I demand how 


> many ſquare yards is contained herein. 


| uare ards 
Length eaſt fide - - - - — 
Height ditto j— = = 
Length weſt fide - . - 
Height ditto -- 


South gable breadth. — — 
Height ditto - - — - f 
North gable breadth - = - 
Height ditto - - - - - 


Two gable ends above ſq. brea. = 15 
| Height ditt = » = 


Yards the ys content required 2 
EXAMPLE III. 


Suppoſe there is a brick wall, the length 74.50 
verde the height 4. 50 yards, and 4 Oy Fs 


45150 


. ———— 
e nn 


—— — 
£ n 


— x > mamma — 
"1 . ** _ 
n x 


— — — Ps taunts — 


— 2 — — 


4 


%% 
how many yards of brick od: is centage] theres 
in, i. e. 14 brick thick. 


Length 74.50 
Height 4.50 


* 


372⁵0⁰0 
298000 


Ya! in the wall 335 2500 
+ brick! in thickneſs 0 


3) 2682. 0000 | 
Yards ſtatute 894 thickneſs the an. req. 


: or PLASTERERS' WORK. 


Plaſterers moſt ts work by the ſquare 


yard, ſo that a decimal yard is likewiſe neceſſary 
to take the dimenſions of ſuch work. | 
Take the girt of the ſame with a ſtring, and 


meaſure the ſame with a yard, which enter with 
the name of- the room; then take the height 


thereof, and enter it under the girt ; multiply the 


the height by the girt, and the product will be 


the content. 


EXAMPLE I. 


Suppoſe a room meaſures in girt 45.28 yards, 
and the height 3.24 yards, the ceiling being 10 


$91 
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long and 8 3 how nern yards of plaſtering 
does it contain? | 


4 


Girt 45.28  Ceilin long 10 
Height 3.24 oad 8 
18112 | ſquare yards ” 
. 
13381 


146 7072 
The ceiling 80 


_ 


An 3562 yds. nearly 226.7072 | 


EXAMPLE II. 


Sore a room was to girt 7 4. 50 fl”. and 
in height 4.25 yards, the ceiling being 11 yards 


long and 9.25 broad, how my yards of plaſter- 
ing does it contain? | 


Ceiling long 11 Girt 74.50 
Broad ditto 9.25 5 4.25 
b | 37250 
22 : *. 
99 ; 29800 


Square yes. 101.75 f 316. 6250 
The ceiling 101.75 


8 


Anſwer 4184 ſquare yards 418, 37 50 
T 2 


- | 8 278 


OF PAINTERS' WORK, 


Painters' work is meaſured'in the ſame manner 
as that of plaiſterers, and in taking the dimen- 
fions the line muſt be forced into all the mould- 
ing and corners; windows are done at ſo much 
a piece; in carved moulding, 8c. it is cuſtomary 
to allow double meaſure. : 


EXAMPLE I. 


If a room be painted, whoſe girt is 97.75 yards, 
and height 16. 50 yards, how many yards does it 
contain. 


Girt 97.75 
Height 16.50 


4 . 
586500 
97750 


Anſ. 16124 ſquare yards 1612.8750 | 
EXAMPLE. II. 


If a room be painted, whoſe girt is 47.52 yards, 
and height 14.25 yards, how many ſquare yards 
does it contain? 
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47.52 
14.25 


| 23760 
| 1 1 „ 9504 
hy 0 1:+:1-: 200” 


Anſ. 2014 ſquare yards 201 .9600 | 


OF MASON 8⁵ WORK. 


To maſonry belongs all ſorts of ſtone work, 
and the meaſure made uſe of is a foot, either ſu- 
perficial or ſolid. Walls, blocks of marble or ſtone, 
columns, 8c. are meaſured by the ſolid foot, and 


pavements, ſlabs, chimney pieces, &c. * the 
* foot. FG 


ds, 


8 it 


EXAMPLE I. 


| Required, the ſolid content of l whoſe 
length is 84 feet 6 inches, its height 15 feet, and 
thickneſs 2 feet. VNN | 
= 3 Length 84.50 
Height 15 


42250 
rds, 8450 


rds 


ee 
Thickneſs N 7 


Anf. 2535 ſolid feet 2535.00 
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EXAMPLE II. | : 
Required the ſolid content of a wall, whoſe 
length is 246 feet 9 inches, its height 16 feet 
6 inches, and its thickneſs 2 feet 6 inches. 


Length 246.75 5 
1 85 16.50 


1233750 50 
1480500 
* 50 


ꝑʒ ZS 
Thickneſs 2.50 | 


2035687500 | 
le 


0 5 = TE oa 


: Anf. 10176þ nearly 10178. 437500 


OF SLATERS' AND TILERS WORK. 


In theſe works, the content of a Av is found 
by multiplying the length of the ridge, by the 
girt, from eave to eave; and, in ſlating, allow- 
ance muſt be made for the double row at the | 
bottom. 

In taking the girt, the line is made to ply over 
the loweſt row of ſlates, and returned up the un- 
der ſide, till it meets with the wall or eaye board; 
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but in tiling, the line is ſtretched down only to the 
bet part, without returning it up again. 
Double meaſure is generally allowed for hips, 
vos. gutters, &c.; but no dedudtions are made | 
for chimnies, 


Fe EXAMPLE L 
The length of a ſlated roof! is 45, 98 yards, and 
its girt 12,43 yards; what is its content? 


Length 45.28 f 
- Girt 12.43 
13584 
18112 
9056 
425 


ſe 
IY 


Anſ. en, yards 562. 880 


EXAMPLE II. 


The len gth of a tiled roof i is 74. 45 yards long, : 
and. its girt 13.38 yards; ; what is the content? 


Length 74.45 
_ Gut 13. 38 


— * 5 
” 


39560 
| 222335 
. 22335 
7445 


Anſ. 1096 yards 1096.14 10 
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| OF CARPENTERS' AND JOINERS' WORK. 


Carpenters and Joiners' work is that of floor- 
ing, partitioning, roofing, &c. and is meaſured by 
a ſquare of 100 feet. 


EXAMPLE | 


If a floor be 60 feet 6 inches * and 36 feet 
6 inches broad, how . many ſquares, will It con- 
tain? 


Length 60.50 7” 
Breadth 36.50 | 


100/6208, 2500 


Anſwer, 22 ſquares 84 feet : 


5 EXAMPLE II. 


* Suppoſe. a partition is 84 feet 6 inches 3 
and fifteen feet broad, how PRE ſquares will it 
contain ? | 


LS ach 84. 175 | 
Breadth 
42250 
8450 


100) 1267.50 


Anſwer 12 8 673 feet 


It 


bu 


5 th 


et 
1— 


gs 
Lit 
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EXAMPLE III. 


I a houſe within the walls be 86 feet 6 _ 
long, and 42 feet 6 inches broad, how many 
ſquares of roofing will cover it? 


86.50 
42.50 


432500 
173000 
346000 


100)3676 2500 


1 36 ſquares 76x ft. will cover it 


Many more examples might herein be given 5 


but theſe already propoſed will, 1 Hoes be | 


2 thought ſuſhezent, 


FINIS. 


\ ERRATA. 


Page 2 

133 X ſhould have been placed where the four fields meet 
in one point, but is omitted through hurry. 

135 line 4. for Auguſt 24, 1798, read October 24, 1797. 

219 at the end of line 15, read, See fig. , plate 5. 


Directions to the Binder for placing the Plates. 


Place Plate I. facing page 
Plate II. ditto ED „ 
, ot rt 

Phe: IV. did lhe 4 
Plate V..ditto © 5s - 
Plate VI. ditto „„ TIES I” 
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EASY AND COMPREHENSIVE 
DESCRIPTION 


TERRESTRIAL AND CELESTIAL 


GLOBES, 


WITH THEIR SEVERAL 2D 


1 cori PAR T 


Davis iri0ns, with a great Number of 88 £ the 
_ TERRESTRIAL AN D CELESTIAL GLOBES, with 
eaſy DIZ TIoxs for working them: + 


85 bows 
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